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Ontario  Department  of  Agricultuie 

ONTARIO  AGRICULTURAL  COLLEGE. 


CHARACTER  AND  TREATMENT  OF  SWAMP 
OR  MUCK  SOILS.  ^^^mf 

By  W.  p.  Gamble  and  A.  E.  StATER. 

swam°/if  JursoT;;S^^^^^^^^  ^-"  *o  the  study  of 

treatment,  reclamation  and  pernianeit  fmn^o  composition,  manurial 
of  Ontario  alone  we  have  thouTanl  of  '^  '^'''"f"*-  J"  ^^^  Province 
them  valueless  and  abaSned  Src  !  "•■".  ?*  '"^^^  «>•'«'  ""any  of 
cultivation  but  yWdlS^ToT^^^^^^^^  We  area,  uJder 

richest  and  most  produKe  sSfs  Thl  ^^"'  •«^*'."  "*  ^"«  <>'  <>« 
question  will,  therefore  iclearlv  Z^^^T"}!^  importance  of  this 
according  to  the  Re^rt  nf  fhl  '5^°f""''  **''^"  *«  remember  that 
appointed  in  iSi  '^o'^nau" «  Sito  ?r  A°  Agricultural  Commission 
Province  of  Ontario,  the  p^ro^LTl^^n^^^^  '•'^'°^  °'  ** 

and  matters  connected  Lfewfth  "  aZo«?^  °"*  °*  agriculture  therein, 
have  some  such  land  the  eSJl-^  J  *  every  township  is  reported  to 
to  forty  thousand^r  mte    Ke  3^^^^^^^^  ^''°"u*  '^^  hundred 

dreds  of  thousands  of  these  swamp?^^**'  *^""*'  *""'*  ^ave  been  hun- 

Genn?ny;tt?rof^^^^^^^^  in  Northern 

bogs  of  Ireland,  the  everglades  of  ^^^^1      ^''^^^  °^  Scotland,  the  peat 

^e'S'^^£We%^„^^^^^^  these  land,  have 

the  results  have  been  K;;%lS?acto^^"'lnH'=^'  ^"*  '"  "^^  «»»«» 
cultivation  of  ordinary  farm^ntc  if,  P^"  ^^^^^'  >n  some  cases  the 
allowed  to  remain  in  gtsturT  T^Se  if „ JfIS  *^"/l^«*i  a»d  the  land 
so.].,  if  properly  understc^  and  cultivated  wo.fW''*  *'°"'?  *•>**  *ese 
of  wealth  to  the  Province  ;LndthlnhJ^'t^^^^V°""  *  valuable  asset 


•ubsequent  treattmnt  by  m<-ans  of  drainage  and  other  mechanical  meat 
resulting  in  their  permanent  improvement  and  conversion  into  tillab 
soil  and,  lastly,  some  of  the  causes  of  their  unproductiveness  and  sui 
gested  remedies  for  the  same. 

While  it  will  not  be  possible  to  locate  and  investigate,  and  moi 
particularly  to  analyze  fully,  all  the  different  areas  of  peatv  or  swan 
soils  throughout  Ontario,  until  a  detailed  soil  survey  be  extend* 
throughout  the  Province,  and  soil  maps  be  drawn  out,  nevertheless,  m 
have  already  obtained  much  information  of  a  very  valuable  and  practic; 
character  from  over  nine  hundred  of  our  farmers  in  this  Province 
circular  letter  was  sent  out  to  a  large  number,  asking  for  particulars  s 
to  what  acreage  of  swamp  land  was  cultivated  on  their  farm,  the  natut 
of  the  original  tree  growth,  the  length  of  time  of  cultivation,  the  natut 
of  the  subsoil,  whether  drained,  and  if  so,  how,  and  as  to  whether  th 
yields  had  been  satisfactory  or  not,  and  what  crops  appeared  to  do  bes 
Kephes  came  in  rapidly,  and  a  most  valuable  mass  of  material  fror 
some  of  our  most  successful  and  intelligent  farmers  was  thus  gathere 
together,  most  of  the  information  being  of  a  very  practical  character. 

Reference  ;?  made  to  these  letters  throughout  this  Bulletin,  an 
extracts  are  quoted  from  them,  and  the  whole  has  oeen  published  bccaus 
we  know  that  this  information  can  be  used  by  many  of  our  farmer 
with  advantage  and  profit. 

'  Distribution. 

Some  idea  of  the  distribution  of  these  soils  throughout  the  Provino 
can  be  gained  from  noting  the  counties  from  which  we  have  receive< 
samples  of  muck  soils  for  analysis.  (See  Table  i.)  Soil  i  came  fron 
Dundas,  soils  2,  3  and  4  from  Lanark,  5  from  Russell,  6  from  York,  ' 
from  Kent,  8  from  Hastings,  9  from  Simcoe,  10  from  Grey,  11  and  ij 
from  Victoria,  13  from  Carlton,  14  and  15  from  Renfrew,  18,  19  and  » 
from  Wellington,  22  from  Umbton,  23,  24  and  25  from  Abitibi,  26  fron 
Bruce,  and  27  from  Essex.  Every  one  of  these  counties  have  consider 
able  areas  of  swamp  soil,  and  many  other  counties,  the  soils  of  whicJ 
we  have  not  examined,  also  contain  large  tracts  of  swamp  land. 

The  term  peat,  swamp,  or  muck  soil,  is  applied  to  a  class  of  soih 
formed  almost  exclusively  of  the  more  or  less  decayed  residues  of  vege- 
tation, as  roots,  leaves,  and  aquatic  plants,  but  especially  mosses,  par- 
ticularly  partially  decayed  sphagnum  moss. 

Origin  and  Formation. 

Usually  these  swamps  are  formed  in  low-lying  places  where  th< 
seepage  water  from  the  surrounding  land  has  collected,  or  along  rivet 
banks  or  lake  shores.  The  water  naturally  contained  some  plan! 
tiutnents  that  formed  food  for  certain  forms  of  plant  life  which  could 
live  under  the  prevailing  conditions.     The  presence  of  water  excluded 


air  and  prevented  the  complete  decompo  iion  of  the  vegetable  nutter 
Thuf,  year  after  year,  and  possibly  century  after  century,  the  orcanic 
matter  accumulated  until  it  was  one  or  many  fwt  deep.  When  the  sur- 
face of  this  accumulated  orgai.iv;  matter  rose  to  near  the  level  of  ila- 
surrounding  land,  m  that  the  surface  water  draind  off  during  the  sum- 
mer months,  trees  of  various  kinds  capable  of  growth  in  such  a  soil  took 
root  and  grew.  Thus,  cedar,  tamarac,  elm  and  ash  swamps  were  formed 
Ur  according  as  other  conditions  prevailed,  marshes,  growinc  reeds 
and  sedges  of  various  kinds  may  have  formed.  Finally,  as  the  land  was 
needed  for  cultivation,  timber  and  stumps  have  been  cleared  awav.  ami 
the  swamp  soils  m  various  stages  of  decomposition  remain,  mostly  cov- 
ered with  a  rank  growth  of  coarse  grasses  and  mosses,  and  frequently 
considered  of  little  value  for  raising  crops.  ^ 

Character  of  the  Soil. 

All  these  filled  in  bog  or  swamp  areas,  then,  naturally  contain  male- 
rials  rich  m  organic  matter,  and,  consequently,  in  nitrogen.  However 
owing  to  the  high  acidity  of  the  peat  and  bog  water,  poor  aeration  of 
tne  entire  mass,  and  to  low  temperature,  the  action  of  the  nitrifying 
germs  (germs  that  convert  organic  nitrogen  into  soluble  nitrates),  is 
almost  entirely  prevented,  and.  as  a  result,  very  little,  if  any.  of  the 
large  amoum  of  nitrogen  present  is  in  a  form  that  can  be  assimilated 
by  domestic  plants.    This  class  of  soils  is  also  usually  deficient  in  potash 

nnrri*?^.   o^^    ll'^'^'^f^'  '°"*^,'"  "'^^''  '"^^^  quantities  of  magnesia 
and  lime,  and  about  the  normal  amount,  or  a  little  less,  of  phosnhr.ic 
acid.    On  the  other  hand,  where  a  certain  amount  of  sediment  from  the 
surrounding  upland  mixed  in  with  the  accumulating  organic  matter  dur- 
ing  the  filling  up  period,  and  when  the  temperature  is  more  favourable 
bacterial  action  is  more  active  and  the  organic  matter  decays  more  rap^ 
Idly.     Such  soils  are  naturally  less  acid  and  contain  more  potash  than 
other  swamp  soils   and  may  be  brought  into  a  productive  condition  verv 
Mtch  more  quickly  than  the  <leposit  in  the  deeper  and  colder  bo"s       ' 
Ihe  peaty  soil  varies  from  almost  pure  brown  peat,  contaimng  80 
-ent.  or  more  of  combustible  matter,  to  black  muck  containing  much 
organic  matter.  " 

In  a  true  swamp  soil  such  as  this  Bulletin  treats  of.  the  peaty  mat- 
ter IS  frequently  found  throughout  the  Province  from  one  to  several  feet 
sn7:.nr  '1J^?T  !*^^^r  °^  ^'*-'«--o"^Position.  Some  of  the  samples  of 
sou  sent  to  this  laboratory  for  analysis  showed  that  decay  had  proceeded 
tar  enough  to  give  it  a  good  physical  condition,  while  others  consisted 
almost  wholly  of  partially  .lecayed  wood  anrl  plants  of  such  a  nature 
that  when  drained  it  dried  out  too  much.  and.  because  of  the  coarseness 

r/ing  l^edlSf  Lrj;''  ''""'''  ''  ^^P'"^"*-^  '^^-^  ^^^  ^»>""^-^  «"''P'>' 

In  some  cases  our  farmers  have  entertained  an  erroneous  idea  with 

reference  as  to  what  constitutes  a  swamp  soil.    A  low-lying  black  soil. 


J' I 

It  '■  I 


two  to  four  inche*  deea  does  contain  ooniiderable  omnie  tt^tfmr  .^ 
«  rich  In  nitrogen,  but  It  i.  usually  mixTS^^TSSii^^  JSf 

!^u!-  lu    •*■"?  '•"<•  n**  been  under  cu  t  vttion  for  a  lonr  time   nr 
when  the  greater  part  of  the  organic  matter  hwTbetti  buSd  T'tS 

wa«  tamarac  or  black  spruce  the  so    was  rather  unoroductiv*     T^Asl^ 
.«i      u  "'i""  °'  **'*  •"'^''  *'«>  influences  productiveness     In  i»n 

Gradually,  howeve..  the  crops  have  become  less  and  less  satirfartorv 
unUWarmers  sc^  to  have  lost  hope  of   ever  obufninrremunS' 

,w,.i2«*  **"*''•*/  °'^*'?"  "°"''  »  »  PO'nt  worthy  o'  note.    When  decom 

Srio^ac  dfaJe  wI/Th'"'^  '"*"*^  *!•*•"  P'*-'  large  quIStiUeT'Sf 
to^nfhf—  «     ^  tornieQ.    These  must  find  in  the  soil  bases  with  which 

InJ.^"       '  ""  *  '*  ^^^  *''*="«  °^  unneutralized  acid  present  w^be^* 
How  TO  Ascertain  if  Soils  are  of  an  Acid  Nature 


Kper  (which  may  be  nbtainH  at  the  ilriixgi<t'!i),  abnii  two  inclu><>  Img. 
ace  k  few  ounces  of  the  muck  noil  in  a  plaint,  ami  make  ii  iiiti.  u  Micky 
ma**  by  a«l<lin|;  a  little  water  an<l  AtirrinK.  I<rt  it  Rtaml  (ur  half  an 
hotir,  and  then  by  mean*  of  a  knife  iie|>arate  the  mass,  aiu!  insert  in  it 
the  strip  of  litmus  paper,  and  |>ro»»  tlu*  moist  soil  aKain"!  it.  Allow  it 
to  remain  for  about  five  minuti  Remove  the  {taper  and  !tee  if  the  end 
placed  in  the  soil  has  changed  from  its  blue  colour  to  red.  If  such  a 
change  has  occtirred,  it  proves  that  the  soil  is  acid,  and  that  liinini;  will 
prove  beneficial.  Handle  the  litnuis  |«|mt  as  little  »*  posnihle,  and  be 
sure  that  it  is  distinctly  blue  l)cfi>re  placed  in  the  soil,  for  much  hand- 
ling will  also  redden  it. 

This  blue  litmus  |ia|)er  test  mishes  also  a  good  means  for  testing 
for  acidity  in  subsoils,  or  soils  very  deficient  in  organic  matter,  where 
the  acid  substance  may  be  largely  of  mineral  «»rigin.  .\  good  supple- 
mentary test,  which  is  applicable  only  in  soils  containing  .i  good  cleal  of 
humus,  is  made  by  means  of  adding  dilute  ammonia  water  *  ->ils. 
f  Ammonia,  too,  can  l:c  bought  from  druggists  at  slight  ex|M"  In 

making  this  test  take  two  glasses,  place  a  level  tabtes|io«^nful  I  in 

each,  then  add  water  until  the  glasses  are  alxiut  two-tbinls  fun.  Nf»w 
add  a  table-sp*  "iful  of  dilute  ammonia  water  to  one  of  the  glasses.  Stir 
each  with  a  ';  .erent  snoon.  If,  after  standing  some  hours,  the  linuid 
in  the  one  to  which  the  ammonia  water  was  a<lded  has  l)ecomc  <lark 
brown  or  black,  it  may  be  concluded  that  aci«l  humus  was  probably 
present,  hence  that  liming  will  prove  l)enefirtal. 

It  might  be  statcfl  here  that  the  "  acici  test  "  outlined  above  with 
litmus  paper  will  give  reliable  residts  Id  cverv  case  where  an  appreciable 
amount  of  acid  is  present.  If.  however,  the  soils  le  but  slightly  acid, 
the  test  mav  not  be  suflRcientlv  delicate  to  indicate  it. 


CoRREcrinV    P«)R   ACIDITV. 

Soils  vhich  contain,  naturally,  enough  "me  in  suitable  form  do  not 
become  sour,  because  the  acirl  substances  v  h  .ire  formed  during  the 
decomposition  nf  |)lants  unite  with  the  lime  .rming  wh.nt  is  known  as 
"  mild  humus."  and  when  such  is  tli >•  rase  .  ...noni,-i  water  fails  to  give 
dark  or  black  extracts,  such  as  aro  otitniiied  with  soils  containing  "sour 
humus." 

Owing  to  the  tender^  of  mmk  -li's  to  .icidity.  it  is  iniiKirtant  that 
there  should  \ye  a  small  "i  nuit  of  liiie  Cas  carbon-ite)  present  in  the 
soil.  The  chemical  corrective  for  an  acid  is  an  alknli.  Quick  lime  and 
slaked  lime  are  alkaline  substances,  and  their  .innli cation  is  probablv 
the  cheapest,  most  effective,  and  most  permanent  means  of  correcting 
acidity  in  soils.  Other  alkaline  substances,  such  as  wood  ashes,  basic 
slag,  etc.,  are  also  effective  means  of  correcting  aciditv. 

Since  the  simple  tests  for  aciditv  in  so. is  have  been  pointed  out. 
there  is  no  reason  why  anvlx'dv  should  cdtivate  acid  sril  v  itliout  being 
aware  of  it.  and  without  correcting  the  condition  by  liming.     TyCt  it  hie 


&r;rS',SS^  ««ts  in  the  case 

tilizers  are  used  than  wheTonlv  stahlfmt  ""•  *"  **^*'"  ^'^'fi"^  *««- 
and  Basic  slag,  gradurilv  co^rl^  !^7i  ^l-?"*"*  « .^'nployed-  Bone-meal 
of  acid  phosphktrmay"bLTo  ;^ke  i'lr?'  ^<f"'x^''?  '^"^'^^'^  ^«^^' 
of  potash  are  likely  to  ScreasTihe  ..Th>  ^V'''  •.^*'"'**  ^"^^  Muriate 
Sulphate  of  potash  ^^^  ^^^^'^^  °^  *°'^s  '"ore  rapidly  than 

With  this  brief  review  of  a  few  nf  fh-  «,«—  • 
to  acidity,  it  is  interesting  °onotrfi,,;T'^«''"P°^^"t  fa<=ts  relating 
examined  at  this  station  fnnf»^?*  -^^  Practically  all  of  the  muck  soils 
however,  mLn  that  a^Uf  the  m^.ot'''  m*"?""!?  °^  '''"«•  ^hi^  does  not. 
ent  lime'to  counterac  the  tend^nrv  f n  '  '"  '^''  ^i:^^'""  ~"tain  suffici- 
under  our  observation  which  exhL  °^"'"^' '''  -  """  '°'''  ''*^'  """^ 
cases  liming  should  ^L  T^lorte^'^Jf*  |,f'^&  ""^  "'"^'^i?."'  I"  «"ch 
explained  later,  the  oractirV  nf^^^;  •  V-  °''  "^*''"'  ^^'^h  will  be 
keeping  with  the  r^'^fr^^'n^s  ^f^^^^^^  *°  ^"  '""^'^  -'^  -  "ot  in 

Unproductiveness  Due  to  Acidity. 

<^orrJii^s\lZe'lZ\^rZu^^^^^^  '"^"^  improvements  of  soil 
only  as  are  capable  of  reducing  or  nvlr       •^"''  -f  ^'.  ""^  ^"'^'^  materials 

can  be  no  question  but  that  these  X^"^^'"'  ^   ^^''    ^"'  '^'"' 

erties  of  the  soil  in  certa  n  caLs  .nH  •  ""P""^^-  ^^^  P^^^'^^'  P^P" 
proved  of  some  value  2  direct  pani  food.  V°"^a  '"''^H'^"^-  ^^"•'t'^^^ 
ficial  action  was  chiefly  bvvirfnpi/f'  *'^^.  ^^'^ence  that  their  bene- 
indisputable.  ^    '    "^"^"^  °^  neutral.zmg  acidity  appears  to  be 

• 

The  Inorganic  Soil  Constituents 

here,^^;^;- -I^Hri^oro';^^^^^^^^^^        ^^-  -^  •>e  ^^--sed 

wher^Trelults  w\i''  ,"'"^"^   ^°""^    "'"^t    abundantly    in    clavs 
soSs  it   s  llbe  ated  b^  t Je  ^'^^"""P^^  *  °n  of  felspathic  rock.^  In  swamp 

To  the  i  me     tl  Cbstanr^''"'''''."  •  °^  "^^  ^«°^'-^  ""^"^^  ^"^  P^at 
three  usually  mo  t  deficient  ?n  LT"'  'T°'"'''i''  ^'"«  '*  '^  °"e  '^f  the 
be  applied  in  S? form  5  ferti,  17^^,/"''^,""^  ^j'^'^h  must  frequently 
tive.     Potash  is  neeTed  ^rt  c  Slv  hl^'l*'''  '°''  ""  ^^'^""^^  P-""'''"^- 
it  helps  to  build  up  t^ti^stfe  and  to  f^J'l'   ;T"?   ^'°^'"^  P'^"*'  «^ 
to  lodge.     Potash  is  taken  Lr^.^        •,  .^  '*'*^'  '*''°"S^  ^^raw,  less  apt 
of  plant  growth      In  the  case  nf      ^  '?'.t^  "°P'  '"  *'^^  "«•''«  stages 
taken  up  before  the  plant  "head    ^^^^^  ^^J^-^^^.-^'-s  .of  the  potash  is 
during  the  first  six  weeks  olhlfrT,,      ?r,"  'T""^'  '*'  P^^^-^h  chiefly 
mand  on  potash  at  aTe^rK  J.  •  T'f-'    ^'"'^  ^'"^  ""^^^^  «  heavv  de- 
trate  princTpauJ  S  tTet^em  a^ndftrat'of  ^a^S"     '"^^'  ^'^^  ^°"-"- 
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Phosphoric  Acid.  All  plants  need  an  abundant  supply  of  avail- 
able phosphates  at  very  early  stages  of  growth.  Wheat,  for  instance,  re- 
quires about  80  per  cer*.  of  its  phosphates  in  the  first  half  of  the  growing 
period.  Clover  assimilates  practically  all  it  needs  by  the  time  it  reaches 
full  bloom.  Phosphates  are  absolutely  essential  to  the  production  of 
grain,  and  usually  concentrate  in  the  seeds  of  all  plants.  Light  weight 
grain  is  often  the  direct  result  of  lack  of  available  phosphoric  acid,  and 
this  would  seem  to  be  the  cause  of  so  much  light  grained  oats,  barley  and 
wheat,  being  raised  on  our  swamp  soils.  This  whole  question  will  be 
treated  more  fully,  however,  under  the  heading  "  Application  of  Direct 
Fertilizers." 

Lime.  Lime  is  also  an  important  constituent  of  plant  food. 
Directly  and  indirectly,  lime  is  of  great  service  to  growing  crops,  and 
many  agricultural  authorities  place  the  minimum  limit  in  a  soil  for  good 
returns  at  i.o  per  cent.  The  presence  of  lime  favours  the  nitrification  of 
humus,  and  also  sets  free  inorganic  elements  of  plant  food. 

Nitrogen.  Nitrogen  is  absolutely  essential  to  all  vigorous,  healthy 
growth.  It  is  used  by  the  plant  principally  in  building  up  the  proteids 
of  all  grains.  It  is  also  a  constituent  of  the  green  colouring  matter  of 
all  plants,  and  the  yellow  colour  growth  of  so  many  of  our  cereals 
grown  on  swamp  soils,  is,  in  some  cases,  due  to  the  lack  of  available 
nitrogen  in  these  soils,  in  spite  of  the  large  amounts  of  total  nitrogen 
which  they  may  contain.  Moreover,  as  in  the  case  of  potash  and  phos- 
phoric acid,  nitrogen  is  also  needed  by  the  plant  in  its  earliest  growtii. 
soon  after  germination  in  fact,  and  if  it  be  absent  at  this  time,  a  subse- 
quent later  application  made  on  the  growing  crop  will  not  help  it  to  any 
very  great  extent.  In  this  connection  it  must  also  be  remembered  that 
climatic  conditions  and  season  influence  the  application  of  nitrogenous 
fertilizers  to  a  great  extent.  In  late,  wet  seasons,  the  production  of 
nitrates  is  retarded  owing  to  the  undrained,  cold  nature  of  the  soil,  and 
an  application  of  a  quick  acting  fertilizer,  as  sodium  nitrate,  generally 
gives  marked  results,  giving  the  crop  the  required  start. 

Value  ok  a  Che.mical  Soil  Analysis. 

Such  questions  as  the  following  are,  we  believe,  capable  of  being 
answered  in  this  Bulletin,  and  we  trust  may  prove  of  some  value  in  con- 
nection with  a  studv  of  swamn  soils :  Is  this  soil  able  to  produce  good 
crops  without  the  aid  of  artificial  man'iring?  If  so,  how  long  can  constant 
cultivation  be  practised  without  a  diminution  in  the  vield  of  the  crop? 
In  what  elements  does  it  seem  to  be  well  supplied,  and  more  particu- 
larly, in  what  does  it  seem  to  be  deficient,  and  therefore,  what  fertilizer 
will  yield  the  best  results?  And.  lastlv,  what  crops  are  best  suited  to 
these  soils,  and  how  are  they  apt  to  behave?— the  latter,  of  course,  de- 
pending largely  on  the  nature  of  the  season. 

A  considerable  number  of  swamp  soils  from  different  places  in  the 
Province  have  been  analyzed  by  this  station,  and  thev  are  found  to  be 
for  the  most  part  very  rich  in    Xitrogen.  a   fair  supplv  of  Phosphorir 


"i^^^^HS 


mmjiAL,.^ 


8 

acid,  rather  low   in  some  cases,  but    mostly  deficient    in    Potash  as 
compared  with  the  ordinary  fertile  soils  of  our  Province     It  hS  lone 
been  known  that  such  soils  are  frequently  deficient  in  mineral  ele^ms 
EaTtha  Vu"t  '       ""'  ^°""'  '"^  '^'  '^^^"'^"^  °^  crops  on  thte^C  Is' 


TABLK  No.  l.-CHEMICAL  ANALYSIS  OP  SWAMP  OR  MUCK  SOILS. 


No. 

No. 

No. 

No. 

No, 

No. 

No. 

No. 

No. 

No.  10 

No.  11. 

No.  12. 

No.  13. 

No.  14. 

No.  16. 

No.  16. 
No.  17 
No.  18* 
No.  19* 
No.  20* 
No.  21' 
No.  22. 
No.  23. 
No.  24. 
No.  25. , 
No.  26. . 
No.  27. . 


1.... 
2.... 
3..  . 
4..  . 
6.... 

6 

7 

8 

9 


^ 


% 

12.68 

6.21 


14.28 
12.05 
7.36 
2.74 
G.60 
8.26 
3.71 
20.12 
16.22 
10.90 
16.49 
9.64 
2.76 
11.71 
11.29 
7.63 
7.48 
6.1 
12.14 
0.41 
14.17 
13.01 
9.86  j 


t)  a 


3  » 


% 
72.10 
70.71 
60.80 
64.86 
56.41 
57.39 
48.63 
72.68 
43.09 
89.10 
86.20 
39.44 
68.61 
76.  E5 
60.88 
90.16 
92.51 
63.02 
52.77 
77.81 
77.91 
49.9 
74.46 
71.19 
74.64 
41.63 
78.52 


9.46 
10.69 
23.26 
2.46 
12.03 
21.64 
31.64 
8.13 
41.00 
2.58 
4.63 
31.01 
3.92 
3.40 
15.92 
2.16 
1.00 
21.40 
27.22 
3.16 
4.45 
28.8 
4.26 
6.04 
3.09 
30.74 
3.66 


"s  a^ 

99.3     « 

O  a™ 
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3.76 

5.25 

4.13 

7.39 

5.41 

6.22 

4.36 

4.99 

4.55 

0.49 

9.51 

3.68 

1.66 

1.95 

3.17 

3.18 

3.72 

4.15 

2.61 

1.42 

1.46 

1.21 

4.02 

2.76 

4.28 

5.35 

3.80 

4.11 

2.17 

5.43 

1.75 

0.96 

1.54 

0.97 

0.54 

6.42 

1.40 

3.68 

1.18 

5.53 

1.55 

4.43 

10.91 

2.86 

0.85 

2.62 

6.94 

5.93 

0.17 

2.66 

2.86 

2.88 

3.17 

2.45 
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1.06 

0.42 

0.70 

0.36 

1.49 

2.11 

0.45 

1.53 

0.57 

0.08 

0.60 

0.45 

0.48 

0.63 

0.75 

0.01 

trace 

0.15 

0.09 

0.04 

0.04 

0.71 

trace 

trace 

trace 

0.65 

0.04 
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0.13 

0.52 

0.23 

0.23 

0.42 

0.07 

0.03 

0.40 

0.18 

0.C5 

0.11 

O.OV 

0.21 

0.13 

0.09 

0.06 

0.01 

0.21 

0.33 

0.14 

0.11 

0.09 

0.12 

0.20 

Oil 

0.33 

0.25 
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o 

a,  • 
I®. 


0.15 
0.10 
0.08 
0.31 
0.02 
0.20 
0.09 
0.16 
0.01 
0.12 
0.09 
0.29 
0.28 
0.05 
0.11 
0.19 
0.26 
0.22 
traces 
0.17 
0.27 
0.14 
0.30 
0.29 
0.32 
0.29 
0.39 


a  « 

'5 

si 


% 

2.64 
2.27 
2.25 
1.82 

2.65' 

1.14 

2.59 

0.^2 

1.&2 

2.25 

1.16 

1.85 

2.42 

1.81 

1.63 

2.80 

1.64 

1.16 

1.45 

2.60 

2.88 

1.41 


1.83 
0.47 
1.99 
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Table  II.— analysis  of  fertile  soil  Types. 


Sandy     Sandy  Clay       Heavy 

Soil.      Loam.      Loam.      Loam.       Clay. 


Moisture 

Organic  and  volatile  matter  ...  .  4M 
Insoluble  matter  (sand,  etc.) ...  93. 14 
Oxides  ol  iron  and  aluminum 

(Fe,0,  &A1,0,)  5.80 

Lime(CaO' 21 

Magnesia  (MkO/ 42 

Potash(K,0) 13 

Phosphoric  acid  (P,0,) 07 

Undetermined 

Per  cent,  of  nitroKen  in  soil Ah 


8.05 
77.59 

6.75 
.45 
.31 
.25 
.34 


5.58 
81.42 

7.28 

1.23 

1.02 

.46 

.36 


5.42 
80.76 

10.00 

1.15 

.58 

.68 

.28 


74.40 

12.02 

1.04 

.91 

.90 

.47 


Calcar- 
eous 
Soil. 


6.41 
30.04 

6.55 
31.36 

2.12 
.33 
.15 


.18 


.31 


.27 


.29 


It  must  be  stated  here  that  although  a  chemical  soil  analysis  cannot 
be  considered  to  state  definitely  whether  a  soil  will  vicld  productive 
crops  or  not.  yet  it  is  a  clear  indication  of  the  total  amount  of  plant  food 
present,  and  if  this  figure  be  low.  then  ckarly  the  soils  are  deficient  in 
certain  mineral  constituents  (princiijally  potash  and  pho.sphoric  acid),  and 
to  yield  heavy  crops  must  be  supplied  with  additional  plant  food  in  the 
form  of  various  commercial  fertilizers. 

Looking  at  the  percentage  of  nitrogen  in  these  soils  we  find  that  it 
is  very  high  in  every  case.  Notwithstanding  this  fact,  crops  are  often 
observed  to  be  of  a  yellow  colour  and  of  a  weak,  sicklv  growth  w'hen 
grown  on  these  soils.  This  condition  when  seen  in  'other  soils,  is 
usually  put  down  to  a  lack  of  nitrogen,  or  to  the  scaldi;:!^^  cflfcct  of  water. 
The  same  can  apply  here.  Though  the  stores  of  t(  t  il  nitrogen  are  so 
great,  it  is  locked  up  in  an  inert  condition,  for  the  fact  that  decay  and 
the  subsequent  nitrification  has  not  gon"  far  enough  in  some  cases  to 
break  down  the  organic  or  huniic  compounds,  and  to  set  the  nitrogen 
free  in  the  soluble  nitrate  lorm.  One  of  the  first  requisites,  therefore, 
IS  cultivation  and  the  addition  of  farmyard  manure  to  hasten  these' 
beneficial  actions,  and  to  gradually  unlock  the  vast  stores  of  insoluble 
material. 

We  are  sometimes  asked,  what  is  the  minimum  amount  of  each  of 
the  plant  constituents  that  must  be  present  in  a  soil  in  order  to  pro- 
duce good  crops.  In  attempting  to  intern- et  the  results  of  a  de- 
tailed chemical  analysis,  so  many  other  factors  affect  and  modify  con- 
clusions that  it  is  extremely  difficult  to  establish  a  minimum  standar-l. 
♦Hilgard,  as  the  result  of  a  great  deal  of  work  on  the  soils  of  the 
Southern  and  Western  States,  gives  the  following  figures,  which  repre- 
sent the  amounts  of  the  several  essential  ingredients,  soluble  in  strong 

*  Report  of  the  California  Agricultural  Rxuerimi-nt  Station.  l(t«ti-!tu.  pp.  |B3,  et  x-q. 
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Il^lT''' w*=  ^V"^'  ^''?'  '°''*  °^  ^»"0"^  character  should  contain.  It 
may  be  stated  here,  that  the  amounts  of  plant  food  extracted  by  strong 
hydrochlonc  acid  is  a  comparative  measure  of  the  total  amount  of  plant 

hTinS  ^^K,"u  H*''™"^*"'*  ^y  P'^"*^'  ^"d  which  mav  in  time 
be  rendered  soluble  by  the  organic  acids  exuded  by  the  roots.' 

I 

TABLE    III. 
Potaah: 

In  sandy  solla  of  great  depth  may  be  less  than  ovr 

In  sandy  loams   n i" ; "  U,  ^ 

In    loams    „0;3  to    0.1% 

In  heavy  clays  and  clay  loams ■.■.■.■.■.".■.■.■.■ atn  in  nlfc- 

Lime:  '"'  "  "■*^'^' 

In  lightest  sandy  soils  not  less  than  « irr 

In  clay  loams  not  less  than   aolS 

In  heavy  clay  soils  not  less  than  :.■;.■.; ^S 

No  advantage  In  having  more  than   oS 

Phosphoric  Acid:  •'•""^'' 

Seriously  deficient  in  virgin  soils  when  less  than  o  ORc 

Unless  accompanied  by  a  large  amount  of  lime.  

Sandy  soils  with  fair  supply  of  lime  n  i<r 

Sandy  soils  with  poor  supply  of  lime  ao^" 

Clayey  soils  not  less  than   '.'.'.'.'.'.'.'.'.'.'.'.[.'.  o  2% 

DiSCLSSION  OF  TaULE   I. 

A  brief  study  of  the  above  table  shows  us  at  once  the  striking 
teature  of  these  so.'.s  as  compared  with  an  average  clav  loam.  In  the 
case  of  humus  soils  we  have  a  very  low  figure,  from  t'.oo  to  41.00  per 
cent,  of  insoluble  inorganic  residue  (sand.  etc.).  and  a  verv  high  figure 
39.44  to  92.51  per  cent,  of  organic  and  volatile  matter.  In  the  case  of 
a  clay,  however,  the  reverse  is  true.  Here  we  have  hut  6.26  per  cent  of 
°''ean»c  matter^  and  75.76  per  cent,  of  insoluble  inorganic  matter  (sand, 
etc.).  Ihis  difference  is  easily  explained  when  we  remember  the  forma- 
h?itlf;;i^'*'  two  classes  of  soil  The  clay  loam  has  been  formed  by  the 
breaking  down  of  feldspar  rock  and  other  mineral  constituents,  while 
ttie  humus  soil  is  of  organic  origin.  It  would  appear  from  the  results  of 
lable  I.  that  soils  3.  6,  7,  9,  12,  15,  18,  19,  giving  a  high  per  cent,  (all 
over  IS  per  cent.)  of  insoluble  inorganic  residue  (sand  etc.),  contain 
more  or  less  an  admixture  of  clay,  sand  or  the  other  mineral  con- 
stituents whilst  soils  4,  10,  II,  13,  14,  16,  17,  20,  21,  particularly,  with 
a  very  low  figure  for  inorganic  insoluble  residue  (none  mentioned 
being  over  4;53  per  cent.)  are  largely  of  pure  deep-muck  formation. 
Ihis  theory  is  borne  out  by  practical  observations.  Soil  No  18  for 
instance  occurs  in  a  low  portion  of  a  field  of  arable  clay  loam  on  the 
College  farm,  and  frequent  cultivations  have  resulted  in  a  mixing  some- 
what of  humus  (muck)  and  clay.  Soil  No.  21.  on  the  contrary  is  a 
reclaiiiied  swamp  that  is  a  virgin  soil,  showing  77.91  per  cent  of'vola- 
tile  and  but  4.45  per  cent,  of  inorganic  and  non-volatile  (sand   etc  ) 


The  only  point  worthy  of  note  in  the  quantities  of  lime,  magnesia, 
aluminum,  and  iron  contained  in  the  various  soils,  is  the  high  lime  con- 
tent in  every  soil  analysed.  This  might  readily  be  explained  in  soils 
No.  i8,  19,  which  were  underlaid  by  a  bed  of  marl,  and  where  deep 
cultivation  had  been  practised,  but  how  are  we  to  explain  the  presence 
of  over  5  per  cent,  of  lime  in  soil  20,  and  over  4  per  cent,  in  soil  21, 
where  the  subsoil  was  one  of  pure  sand.  This  high  lime  content  of  the 
swamp  soils  of  Ontario  seems  to  be  one  of  their  characteristics.  For 
of  54  samples  analyzed  in  this  laboratory  all  gave  a  high  liine  content. 
The  presence  of  so  much  lime  might  be  due  to  the  percolation  of  seep- 
age water  from  higher  land.  In  a  clay  loam  .'such  high  lime  percentages 
are  rarely  met  with.     When  we  consider  the  importance  of  lime  in  the 


Fio.   A. — Celery  grown  oir  unfertilized  toil. 

soil,  and  particularly  in  relation  to  swamp  soils,  the  significance  of  this 
high  lime  content  is  seen.  It  is  worthy  of  note  that  lower  percentages 
of  potash,  phosphoric  acid,  and  nitrogen  are  considered  adequate  when 
a  high  percentage  of  lime  is  present. 

Coming  now  to  the  more  important  mineral  soil  constituents, 
namely,  potash  and  phosphoric  acid,  it  will  be  seen,  that  in  general 
these  soils  appear  to  be  deficient  in  total  potash,  ond  in  very  many 
cases  in  total  phosphoric  acid,  though  the  latter  seems  to  be  pres'-it  in 
greater  amounts  than  the  former.     Some  few  soiTs  in  which  the  sh 

content  is  well  up  to  the  average,  or  even  above  it,  may  be  ex)  ,c(I 
by  the  fact  that  the  swamp  soil  may  be  but  shallow  in  fi'epth  and  over- 
lies a  rich  clay  subsoil  containing  large  amounts  of  potash  which,  by 
deep  and  frequent  cultivation  has  become  mixed  with  the  top  soil. 
Mucks  overlying  sands  are  invariably  deficient  in  potash. 


=^!S^ 


Behavioi-k  of  Ckoi's  on  Swamp  Soils. 

rrr.ll  ''''*  ^'''"  ^^"^  general  cxpcfiencc  of  oi,r  fanners  in  Ontario  that  all 
nnTt/,'"'"!'  °"  'r""."''  -".'"r  '''°'''  ''»  '^"''cncy  to  run  to  leaf  and  straw, 
and  to  produce  a  light  yield  of  graii  more  or  less  poorlv  filled  The 
reason  IS  evident.  These  soils  contain  n  very  large  .-linoniit  of  nitrogen 
n    he  organic  matter,  and  a  relatively   small  amount  of  mineral    fc?,d 

^^,/l^'^  /-'^  u"""'  ''":y7^''-  <'""^-  ^^•^••1.  "lany  corresp.,ndents  ••mark; 
n  wheat  usually  ,s  a  ight  crop.  .Most  are  agree.l  thai  it  is  an  exceii-W 
so  1  for  root  crops  of  all  kinds  an.l  most  vegetables.  Great  crops  of  car- 
rots an.l  potatoes  hav  •  been  grown.  Onions  and  cclerv  seem  well 
suited.     Sugar  beets    li,-,ve  .lone    well  in    manv    c.-.ses.      \s    we    woul 


Fi.i.   R-Celcry  gro«n  o.i  fertilized  soil.     KPX5.    (I'ota.h,  plios-ihoric  acid. 

nilroj,'en.     Plot  .5.) 

naturally  expect,  v^y  large  yields  of  hay  have  been  grown,  and  pastures 
can  hardly  be  equalled  Red  Top  thrives,  as  it  loves  damp  land  Corn 
gives  large  yields,  and  in  the  United  States  is  probably  grown  more 
ext'^sivcly  than  any  other  crop  on  muck  soils.  One  correspondent  re- 
marks that  buckwheat  seeded  ,lown  to  clover,  timothv.  and  meadow 
tcscue  for  a  few  •,ears  resulte.l  in  good  yields  of  oats  and  barley  lat-r 
on  Vnother  says,  '•  it  ,s  s,,ecially  adapted  for  hay  anl  grass,  timothv 
and  alsikc  clover,  yielding  immen.se  crops."  Flax  is  grown  quite  ex- 
tensively on  these  soils  also,  and  one  correspondent  in  Essex  Countv 
remarks  that  tobacco  does  verv  well."  Peas  in  most  sections  seem  to 
<lo  very  well  A  farmer  in  Huhmi  Countv  remarks  that  on 
a  swamp  soil  about  31-2  feet  in  depth  and  in  which  the 
subsoil    was    only    mixed    with    the    black    top    soil    at    the    edges 


of  the   swainp.   he   Rrew   first   a   crop  of  flax  throe   tons   tn  thr      'f 
and  then  seeded  to  timothy,  producing    two    enormous    erops.       k 
and  buckwheat  botli  seem  to  do  well.     Millet,  oats,  and  hay  are  recom- 
mended bv  one  correspondent  as  the  most  satisfactorv  rotation  he  has 
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Flo.   1. — H,irlej'  oii_muck  soil,  ferliliztd  with  potash. 

tried.  Summing;  up  tlie  whole  tpicstion  of  l)chaviour  of  crops  on  swamj) 
soils,  it  would  seem  from  letters  received  that  generally  these  snils  are 
too  wet  in  spring  and  dry  out  too  much  in  summer,  the  same  applying 
to  wet  and  dry  seasons.  Also,  a  large  number  of  the  soils  seem  to  im- 
I)rovc  with  length  of  cukivation,  oiliers  .scciii  to  deteriorate.  These 
questions  this  bulletin  will  endeavour  to  throw  some  light  upon. 


I 


5k.„  cS'r,^Ji''"'r'~'  appearing  bVo„„  ,„d  ,'o(,T„ch  .H'^" 

feduced.  "°P''  ^''^    P^""""^"^    ^^*"    '-vol    mtKst    t^   ^'Ju 

Comparison  of  Humus  Soas  with  Average  Types  of  Fertfle  Soils. 
v,ri»^«^".!i"'  '^"''^  °^  ^''^  '^«^"''"  presented  in  Table  II.  shows  a  wide 

tX''"S"p^«';  .'"l.t  !^'°y"  '°T'eS'  '--;  a/v^4' 
ivnf     in     »  J  '.  .    "^     P**^    cent,    and    the     low     ner 

»nt.     in     a     sandy     soil     and     sandy     loam      heinir      A    i„d      ,, 
per    cent.,    respectiyely.      No»    look    i,    Z    piSa^''  of   LaJh 
in   swamp    soils    in    Table    I.      The   Henres    varv    IL™     ^  . 
if,  f  ,""'-i     ',"   """'  "«'   *'   amonS  lies  SeenThat   fo„nd° 

^d  ?pXr'  Hi-rfn-a  r^L',  s !!«-- ht'?S 

phosphonc  acid  is  rather  low,  in  many  cases  more  or   es^  deSt   and 
m  some  few  examples  is  present  in  fairlv  lar-e  ni,antit  es      TfrlnL  k 
assumed  from  these  figures,  however,  that  affnuT  s™  a-^s  tCi' 
o.^t  Ontano  are  deficient,  because  thousands  of  these  hyen^verc^^^^^ 
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IS 

under  our  examination,  but  merely,  that  most  swamp  soils  that  hare 
come  under  our  notice  seem  to  be  poorly  supplied  with  both  theM 
constituents. 

One  important  point,  however,  must  not  be  overlooked.  The  finer 
the  texture  of  a  soil  the  more  soluble  matter  it  will  contain.  In  other 
words,  we  must  know  the  physical  condition  of  a  soil  before  stating 
certain  figures  as  representing  the  minimum  amount  of  fertilizing  in- 
gredients necessary.  This  must  be  remembered  when  studying  the 
figures  given  in  Table  No.  III.  The  reason  that  a  fine  textured  soil,  to 
be  fertile,  must  contain  more  soluble  plant  food  than  a  coarse  textured 
one  is  probably  due  to  the  well  known  fact  that  the  physical  power  of 
soils  to  remove  dissolved  material  from  its  solutions  is  proportional  to 
the  surface;  that  is,  the  finer  the  texture  of  the  soil  the  preater  it  it* 
absorptive  capacity.  Much,  therefore,  depends  unon  how  far  decomposi- 
tion has  proceeded,  and  as  to  whether  most  of  the  coarse,  woody  material 
has  been  reduced  to  a  fine  condition  before  it  can  be  definitely  stated 
what  amount  of  the  essential  elements,  particularly  potash  and  phosphoric 
acid,  must  be  present  to  render  these  soils  fertile. 

One  must  constantly  bear  in  mind  the  fact  that  this  work,  its  indi- 
cations and  conclusions,  are  general  in  chnrnrtcr.  One  cannot  .nnolv  i» 
to  all  cases,  but  the  farmer  must  use  his  own  judgment  and  apply  the 
facts  to  suit  his  own  local  conditions.  Above  all.  he  must  give  import- 
ance to  his  own  practical  experience,  and  that  of  others. 

Fertilizers. 

For  our  purpose  fertilizers  may  be  divided  into  three  classes.  In- 
direct fertilizers,  bacterial  fertilizers,  and  direct  fertiKzers.  Before 
treating  of  each  of  these  let  us  briefly  consider  the  application  of  fertil- 
izers as  a  whole.  We  must  take  into  consideration  the  character  and 
composition  of  the  subsoil,  as  this  is  of  great  importance  in  determining 
whether  or  not  fertilizers  shall  be  applied.  If  the  subsoil  is  clav  it  may 
gradually  have  become  very  rich  in  plant  food  through  seepage  water 
which  has  drained  down  into  it  for  centuries :  if  sandv,  most  of  the  fer- 
tilizing materials  may  be  lost,  as  the  sand  has  not  the  same  power  of 
holding  and  fixing  fertilizing  materials. 

If  the  soil  has  one  to  three  feet  of  very  peaty  material  and  this  is 
underlaid  with  a  very  deep  sand  subsoil,  or  with  sand  resting  on  rock; 
or  if  the  peaty  soil  itself  is  very  deep,  three  or  four  feet  or  more,  then 
the  land  will  almost  certainly  be  deficient  in  potash,  and  the  chief  part 
of  the  potash  required  to  produce  crops  must  alwavs  be  applied  in 
the  form  of  commercial  potash  salts,  wood  ashes,  or  farm  manure 
because  of  the  simple  fact  that  it  cannot  be  furnished  bv  either  the  soil' 
or  subsoil  in  sufficient  quantities  to  produce  continuous  large  crops.  As 
a  rule  this  class  of  soils  will  not  need  large  applications  of  phosphoric 
acid,  though  a  small  quantity  applied  at  commencement  of  growth 
usually  yields  good  results. 


16 
a  cla^^bsS^r'arr''"  ^™"'."'*  i"'^''"  '°  'hrec  feet  deep,  resting  upon 

Inuikect  FeRTitizBRs. 

«ng.     Auumn    applications    arc    generally    to    be    nrefcrred      n„  ^^- ' 
needmg  hme  abont  every  fonr  or  five  years  LZ  bS  the  iroper^ntervl^ 
for  applying  this    material.     Lime  should,  immediatelv   after  beinlln 
plied,  be  harrowed  into  the  soil,  otherwise  it   will  Sv   rlZ       /l^' 
would  detract  from  its  good  effects      \C,t  ,  VcL  ^  ^   !^'  *"'^  **"' 

Application-  of  Cct  Straw. 

nnf=.Sn  '  tI'^  1°"^  ^^'  ""/  ''^^"  ^fP^'^^l  ^'  ^  f^'-tili.er  to  any  extent  in 
ST;°an  Je'.' wtb  "v°  it  trTatJd  7=  '^Sf /trf  T' ^''"^  4'^- 

rather  short  wheat  straw  abont  three  inches  thick  was  n  ou^e  1  under 
and  corn  grown.  The  increase  in  the  vield  of  sound  corn  was  i  8 
bush       per  acre,  and  of  fodder  corn  .91  tons  per  acre 

"coa  ^  l^tte^"1iwi^^.l'"'°"^'"•  ^T/^-"  '^^'''''"^  ^^^^  "«=  application  of 
coa.^  litter,  like  .straw,  ploughed  m.  is    often  very  helpful."       The 
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beneficial  action  of  the  straw  h  not  clearlv  understood,  but  it  is  believed 
lulZn  Lir  '    "  "'  '"'"'•  ""^  ****  ^°''  *"^  ^'^  »'*'^''»  °'  •  ^^"^-    I 

Hactkriai,  Fertimzkks. 

„n,  i^^f"  *'''"''*•»«''"«  "lay  be  placed  ^rden  l-am.     An  application  of 

The  ZrJ^J  T"\r     '.?'•',  "  "•'.""•*»"«  "ver  the  surface   i     requir^ 

hllr  T         'l '''"^  *''"  '""'"  "  *°  *"PP'>-  »•'«  *^'»'^P  «"•>  with  certain    ■; 
bacteriar.  Ri-rms  kn- -vn  as  "  nitrifvinjj   orpanismr."      These    are   often    ^ 

cl«y  loam.     They  help  to  decmpose  the  ..rganic  matter  in  the  soil  and 


Fio.  2.— The  muck  loil  in  pot  12  wm  inoouUtwt  with  garden  loam. 
I'ot  1  untreated.     Crop,  oats. 

to  break  up  the  insoluble  compounds  of  nitrogen,  converting  them  into 
such  a  forni  that  they  can  be  used  by  plants.  The  potash  and  phosphoric 
acKl  IS  at  the  same  time  rendered  more  available.  Soils  inoculated  with 
garden  loam  produce  crops  that  stand  up  better,  usually  have  n 
sho°wrhi?'"^r'  r"^  ^""^  '"°''^  vigorous.     The  accompanying  photograph 

Pot  No.  I  is  untreated.  Pot  No.  2  had  an  application  of  loam. 
Ihe  crop  grown  was  oats.  It  would  be  an  easy  matter  for  the  farmer 
to  apply  one  load  of  garden  loam  per  acre,  spreading  the  same  over  the 
surface,  and  we  believe  the  results  obtained  will  warrant  the  expenditure 
of  the  labour  m  nearly  all  cases.  The  application  may  not,  however  hi»vc 
any  effect,  or  be  unnoticeable  on  muck  soils  that  have  been  cultivated  for 
a  number  of  years,  or  that  have  had  an  intermixture  of  subsoil  with  sur- 
face soil.    In  this  case,  these  soils  have  already  probably  been  inoculated 
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■nd  therefore  are  capable  of  yielding  good  crop.  But  in  the  cate  of  a 
ISiJelbte  *^""^  irowns:  it*  fir«t  crop  the  effect  of  the  loam  ii  very 

DiaKCT    FKKTII.IZKRS. 

A  •  'n  thii  claas  may  be  placed  farmyard  manure— a  general  fertiliter; 
dned  blood,  tankage  and  nitrate  of  soda  as  nitrogenous  fertilisers  ■ 
Kamite,  Potassium  sulphate,  Muriate  of  potash,  and  wood  ashes  as 
Potassic  fertiluers;  and  Thomas  phosphate  or  Basic  slag,  groun.l  rock 
phosphate  (floats),  Superphosphate  and  lUme  Meal,  form  the  chief 
source  of  supply  of  phosphoric  acid. 


Fwj.  .1.-  Muck  toil  in  pot  13  wai  treated  with  furmyanl  manure. 
Pot  B  untreated.     Crop  oatt. 

Application  of  F.\r.viyard  Manure. 

Farmyard  manure  has  been  found  in  nearly  all  cases  to  greativ  im- 
prove even  the  best  of  these  lands,  enabling  them  to  give  large  yields 
Uquid  farmyard  manure,  however,  has  not  been  found  to  have  aii 
appreciable  mfluence  on  the  yield.  This  would  lead  us  to  suppose 
that  It  is  the  coarse  litter  and  tlie  straw  present  in  the  manure  that  is 
beneficial  rather  than  the  fertilizing  ingredients  themselves,  for  the 
unne  Itself  co...ains  the  greater  quantity  of  potash,  though  nearly  all  the 
Phosphoric  acid  am!  the  greater  part  of  the  lime  is  found  in  the  solid 
excrement.  A  good  dressing  of  farmyard  manu.c  may  materially  in- 
crease the  yield  for  four  consecutive  years;  as  ::  rule  the  effect  of  apply- 
ing potash  IS  seen  only  the  first  and  second  year.     An  experiirent  to 


\ 
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compare  the  relative  value  of  mainirc  and  o.ikxI  witli  that  of  iiotatsitim 
tulphat  Aras  carried  on  at  VVi»con»in,  v*ith  thf  f..llowi»ig  rcMilm.  Wiien 
the  dat  are  expreued  aa  percentage  of  incrcane  due  to  each  fcrtilixer.  it 
stands  as  followt: 

Ilotassium   sulphate    344  I^r  cent. 

Dried  bU.od   20.1  |icr  cent. 

I'armyard   manure    j,^,^  per  cent. 

Thus  it  is  seen  that  famiyard  manure  and  «lried  Woo*!  have  their 
|)art  m  Uemg  good  fertilizing  materials  to  apply  to  swamp  soils.  The 
addition  m  every  case  seems  to  cause  the  greatest  luxuriance  of  growth 
and  earlier  maturity,  but  with  a  tendency  to  UmIkc.  Imj,'.  \  il!u«itrates  the 
"•ult  o'  the  application  of  farmyard  manure. 

, The  good  results  obtained  from  its  additi(m  on  swamp  soils  have 

been  noticed  by  many  experimenters,  but  wherein  its  great  value  lies 
IS  not  fully  understood.  The  reason  soils  so  rich  in  organic  matter  and 
nitrogen  should  respond  readily  to  the  application  of  these  slow  acting 
organic  manures  is  probably  due  to  the  fact  that  nitrifying  organisms 
(germs)  arc  supplied  by  the  manure  in  large  quamitics,  exactly  the 
same  as  in  the  case  of  the  earden  loam,  and  these  break  down  the 
organic  matter,  forming  nitrates  and  releasing  carbon  dioxide  gas. 
winch  in  contact  with  water  dissolves  large  quantities  of  mineral  con- 
stituents (potash  and  phosphates). 

Application  of  I»oTi^sn. 

Potash  has  invariably  givei.  good  results.  Besides  the  actual  per- 
centage of  |«tash  being  low.  the  very  high  percentage  of  nitrogen 
causes  an  unbalanced  condition  of  the  soil,  and  potash,  and  frenuently 
phosphoric  acid,  have  both  to  be  added  to  restore  equilibrium,  and  to 
introdiice  the  materials  necessary  for  the  filling  of  the  grain 
^.«/  ''^*"l*'i°['^u*  apolication  of  potash  -Its,  obtained  from  experi- 
ments conducted  both  at  this  station  and  t'  jughout  the  Provincrbv 
mMns  of  co-operative  work,  are  plactJ  in  tabulated   form,  and  given 

cn;i.^*^"'  ^""u  ^"fy  .'■^^•'^  *^^  ^°^^  ^o*":  ^y  other  stations  on  swamp 
soils,  and  see  how  far  it  coincides  favourably  with  our  own  results. 

Wv,i(K  OK  Other  Stations. 

fh.y^u   IT"'*,?^  experiments  with  potash  at  Indiana,  it  was  found 
that  the  best  yidd  was  obtained  from  the  use  of  Kainite  applied  at  the 

K?,!*?     'f°  P°""''^  P"  ^"^'  "^^'^^  8^^^'^  an  increased  yield  of  27.2 

Iwshcls  of  corn  and  1.04  tons  of  fodder  corn  per  acre.     Here  we  have 

clear  evidence  of  the  good  results  obtained  by  the  application  of  Kainite. 

m  regard  to  the   apphcation   of   potassic    fertilizers.   F.  H.  King, 
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Of  Wisconsin,  writes:  "Potassium  carbonate,  Potassium  sulphate 
Potassium  mtra'e  and  wood  ashes,  have  all  been  found  to  greattyim-' 
?v?ynV  p'/^"- '  ^""'uT'";  ^r'*"  ^^'°  ''"l'™^««  the  yield,  but  to  a  less 
S  In  "  a''""'  '*''?"''?  '"  ^^'^  *''"  ^"^"'*t^  °^  t''^  ^th^r  salts  kille.1 
foHowsT"  ^  '"  experiments  along  these  lines,  he  states  as 

Potassium  sulphate  increased  the  stalks  2.042  times,  and  the  ears 
4434- 

3.66/'°'^''"™  *''''°"''^  increased  the  stalks  1.893  times,  and  the  ears 
and  th?e?rs""  "'^^"'''*'"'"  carbonate  increased  the  stalks   1.842  times, 
Kainite  increased  the  stalks  1.814  times,  and  the  ears  2.510 

suit/    At  'm7!  ■        'T  *''^l"'^.  potassium  sulphate  gave  the  best  re- 
suits.     At  Michigan,  the  application  of  wood  ashes,  barnyard  manure 
and  upland  soil,  have  given  the  best  results.  manure. 

Mp.thod  of  Applying  Potash. 

Potash  may  be  api)lie.I  in    the    fall    or    spring,  but  preferably    at 
east  one  or  two  weeks  l:efore  the  crop  is  sown.     1    shoulcl     c   anpiie^ 

nay  be  applied  easily    and    quickly    by    hand,    scattering    it    from    the 

IX"'     •      •!  ^"""f  ^"^^''''r  *"  '"'PP'J'  t'^^  P"^''*'^''  after  uloughing,  and 
then  to  mix  it  with  the  soil  by  disking,  harrowing,  etc.,  in  the  usia 
preparation  of  the  seed  bed.     It  should  not  he  applied  wl le.    the  gro  md 
s  frozen  over  if  there  is  likely  to  be  any  outflow  or  surface  drainaee 
before  the  potassium  salt  .iissohes  and  soaks  into  the  soil         '"^'"^^^ 

PiiosiMi.ATic  Fkriilizers. 

Some  swamp  soils  appear  to  be  well  snpplic.i  with  phosphoric  acid. 

in  others  it  is  low.  particularly  tiie    soluble    phosphoric    acid  wiiich  is 

frequently  present  in  mere  traces.     (k>nerallv  speaking,  phosphatic  for- 

.b.ors  arc  not  nee.le.I  as  much  as  potassic.  but.  in  our  co-operative  ex- 

c^lnT  X  T  \  '",'"'  '■'''""""'  '■"'"'^^  ^'""''^  '>^'^'"  "''tai'ied  bv  its  appli- 
of   h  \tr         ".r^'       ""',  "  cause  an  earlier  maturity,  but  strengthen  ng 

yield  Z:  'Tf  ""''  ^  ^""''■'  '''"•"P^'-  «'••'»•"•  "'itl'  an  increased 

>ield.    It  has  generally  been  advocated  that  i.hosphates  should  be  applied 

rUnZT^  i"  1  "!  ■''"  ,'"'^o'"ll'''  f'^--'".  ^"cli  as  ground  rock  phosphate,  or 
Thomas  phosphate  also  called  i'.asic  slag.  These  materials  are  of 
eourse    much   cheaper  than    the    more    expensive   chemicalh    pJepar^d 

their't'T  if".    ^''^-'^  r.  *''''°  •""'^'^   -^'°^^^'-  '"  t'--  action.  ,1  "  " 
her  in  nhiWe  form  and  also  to  the  more  or  less  coarse  nature  of  the 

siJ.siame.  Superphosphate,  on  the  other  hand,  contains  a  large  propor- 
lon  of  Its  phosphoric  acid  in  the  water  soluble  condition,  whrch  cni  he 

n   mediately  used  by  the    plant.     Its    action    is,    therefore,    very    much 
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It  has  been  argued  that  if  phosphates  be  applied  as  ground  rock  and 
Basic  slag,  then  the  acids  that  are  present  in  muck  soils  will  dissolve  it 
in  time,  and  render  it  available  to  the  plant.    Also,  that  superphosphate 
IS  Itself  acid  in  nature  and,  therefore,  should  not  be  applied  to  soils 
which  in  themselves  are  apt  to  be  sour,  thus  increasing  the  total  acidity 
But  our  analyses  show  that  our  swamp  soils  are  not  lintcrallv  acid  and 
therefore  that   the   non-application  of  superphosphate  for  that   reason 
does  not  follow.     Some  interesting  results  in  fact  will  be  found  in  the 
tables  on  co-operative  work,  showing  that  in  some  cases  superphosphate 
has  given  very  marked  results.     This  is  owing  no  doubt,  as  has  been 
stated,  to  the  lack  of  soluble   or   available    Phosphoric  acid  in  swamp 
soils  and   therefore,  the  need  of  a  dressing  of  plu.sphatic  manure  in  a 
form  readily  accessible  to  the  plant  in  its  earliest  stages  of  growth    just 
when  It  stands  most  in  need  of  plant  food.  It  stimulates  the  earlv  develop- 
ment of  the  young  seedlings  to  a  remarkable  extent,  and  gives  them  a 
good  start;  indeed,  it  is  often  used  mcrdv  to  secure  a  better  plant,  though 
with  little  expectation  of  otherwise   increasing  the  yield.     It  must  be 
remembered  in  this  connection,  that  the  crops  most  "benefited  bv  phos- 
phatic  manuring  are  turnips  and  barlev,  wheat  responding  ver'v  little 
and  mangels  hardly  at  all.  '  •■  i,        j         ^, 

When  ground  rock  |)hosphate  is  used  it  must  be  .=een  to  that  it  is 
suthciently  fine,  as  manv  coarsely  ground  and  inferior  brands  are  on 
the  market.  Its  value  depends  largely  on  its  fineness.  To  soils  which 
are  acid  it  certainly  seems  the  cheapest  and  best  form  in  which  to  add 
phosphoric  acul  to  the  soil. 

Results  op  Fektilizer  Kxpekime.vts  ox  Muck  soils. 


Oats  in  1904. 


Fertilizers 
per  acre. 


Yield  per 
acre. 


'.  No  fertilizer 

2.  Muriate  of  potu 


lbs. 


3.  Muriate  of  potasii.. 
Thouia.s  phosphate. 


Kx/.erimititn  u-llh    l,imr  liulmuU. 


1.  No  fertilizer 

2.  Lime 

3.  Muriate  of  potash.. 

4.  Muriate  of  potash   . 
Thomas  pho.sphate. 


Oats  ill  l!i0.5. 


1.  No  fertilizer 

2.  Muriate  of  potash . . 

3.  Muriate  of  iKitash. . 
Thomas  pho.sphat<  , 


2U0I 
■!(H)I 


2.;oo 

200 

2001 

4001 


200) 
4001 


Hush. 
23.7 
39.0 

43.1 


19.0 
19.6 
35.8 

36.7 


28  5 
41.2 

44.1 


1.  No  fertilizer 

I  2.  Muriate  of  pot^ou. 

3.  Muriate  of  potash. 
;  Superphosphate. . . 


RESULTS  OF  Fertilizer  Experiments  on  Muck  SoiLS.-Oontinued 

Com  in  1905. 


Fertiliien  I   Yield  per 
per  wnw.  |       acre. 


1.  No  fertilizer 

2.  Har>ate  of  potaba . . 

3.  Muriate  of  potash.. 
Thomas  phosphate. 


lbs. 


200 

200) 

400/ 


Oats  in  1S06. 


1.  No  fertilizer 

2.  Muriate  of  potasli . . 

3.  Muriate  of  potash . . 
Thomas  phosphate. 

4.  Thomas  phosphate. 


Barley  in  1906. 


Oats  in  1907. 


1.  No  fertilizer 

2.  Muriate  of  potasl. . . 
Lime 

3.  Muriate  of  potash. . 

Lime 

Thomas  phosphate. 

4.  Lime 


Potatoes  in  1907. 


1.  No  fertilizer 

2.  Lime 

3.  Lime 

Sulphate  of  potabli. 
Thomas  phosphate. 

4.  Lime 

Sulphate  of  potash. 


Oats  in  1908. 


1.  No  fertilizer     

2.  Lime 

3.  Lime 

Muriate  of  potash 

4.  Lime 

Muriate  of  potash.. . 
Thomas  phosphate. . . 


'  Shelled  corn. 


200 
200\ 

4oor 

600 


160 

160) 

320/ 


200| 
2.400( 

200| 
2,400  I 

400  I 
2,400 


1.400 

1,400) 

200 

400 ) 

I.400i 

-00/ 


:j,400 

2,400) 

200r 

2,400, 

200  - 

400  I 


•lbs. 

2.652 

3.880 

3.732 


Bush. 
24  6 
38.1 

51.8 

29.0 


39.8 
51.0 

51.2 


22.6 
30.7 

30.3 
26.2 

89  2 
142.7 

196.0 
166.6 


4.6 
30.5 

37.0 


40.0 
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RC3ULTS  OF  Fertilizer  experiments  on  Muck  soils— Continued. 


Corn  in  1908. 


Fertilizers      Yield  per 
per  acre.  acre. 


\ 


1.  No  fertilizer 

2.  Lime 

3.  Lime 

Muriate  of  potash. 

4.  Lime 

Muriate  of  potash . 
Superphosphate... 


lbs. 


.400 
.4001 

200  r 

.400 1 
200 
400 ) 


Potatoes  in  1908. 


L  [So  fertilizer 
Lime. 


^  ,.  1.400 

■,  Liime J  40Q 

,  Sulphate  of  potasu 

L  .Sulphate  of  potash 

iThomas  phosphate 


200/ 
200\ 
460/ 


•lbs. 

2.840 

2,840 

4,180 
3,580 


Bush. 
120 
116.6 

145.4 
196  0 


-  Sl.ell  U. 


Muck 


Discussio.v    OF    Co-oi'ER.\TivE    Fertilizer   E.xperi.ments   on 

Soils  at  This  Station. 

.\  careful  study  of  the  above  table  shows  some  very  marked  results 
I  rem  the  application  of  fertilizers  on  swamp  soils  at  this  station. 

The  soil  on  which  experiments  were  conducted  in  1904  \,  ilh  Oats 
was  a  deep  muck  soil,  which  had  been  worked  for  about  15  years.  The 
subsoil  was  calcareous.  The  application  of  Muriate  of  potash  and 
Thomas  phosphate  on  Plot  3  at  the  rate  of  200  pounds  of  the  former 
and  400  pounds  of  the  latter  per  acre,  increased  the  yield  by  19.4 
bushels.  Muriate  of  potash  alone  on  Plot  2  gave  an  increase  of  15.3 
bushels.  It  is  interesting  to  note  that  lime  applied  with  the  Muriate  of 
potash,  and  with  the  Muriate  of  potash  and  Thomas  phosphate  com- 
bined, lessened  the  yield,  though  lime  alore  1  icreased  it  .6  bushels  per 
acre. 

The  experiments  with  Oats  in  1905  were  conducted  on  a  swamp 
soil  which  contained  material  fairly  well  rotted,  but  which  did  not  pro- 
duce good  crops.  In  this  experiment  very  marked  results  were  obtained, 
though  not  quite  so  evident  as  in  1904.  Muriate  of  p^  tash  and  Thomas 
phosphate  increased  the  yie'.l  in  this  case  15.6  bushels  per  acre,  while 
Muriate  of  potash  alone  increased  it  12.7  bushels  per  acre. 

The  effect  on  Corn  was  also  very  marked.  Here  the  unfertilized 
plot  yielded  2,652  lbs.  of  threshed  corn.  A  mixture  of  Muriate  of 
potash  and  Thomas  phosphate  increased  the  vield  on  Plot  3  by  1,080 
lbs.,  while  the  Muriate  of  potash  alone  on  Plot  ;:  gave  an  increase  of 
728  lbs.  per  acre.  The  soil  in  this  case  was  a  deep  muck  with  a  sandy 
loam  subsoil,  which  explains  the  excellent  results  obtained  bv  the  addi- 
tion of  Potash. 


'•'k 
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In  1906.  1907,  1908  and  1909  the  experiments  were  all  conHnr 
on  typ,cal  swamp  soils,  varying  fr^m  about  two  fm  Tep  to  as  much 

In  iyo6  experiments  were  conducted  on  Oats  and  Barlev  A  ,, 
marked  mcrease  is  seen  in  the  case  of  Oats  on  P  ot  No  f  t^Jate^  w 
IZT'^""^  Muriate  of  potasi,  and  Thomas  phosphate;  wh  ch  Sve 
increase  of  27.2  bushels  per  acre,  ihit  Thomas  phr^sphate  ann  ie^l  ale 
gave  an  increase  of  only  4.4  |„,shels.  clearlv  indicL  nl  that  Po 
^^as  the   ingredient   needc.l   in    this   case.      Potash    aff  in  reased  ^ 


Fio  4.-Corn  crcwn  on  unfertHize,!  sod.  ami  will,  Phosphoric  acid  and  NitroKen  ar 

with  a  complete  fertilizer. 

yield  13.5  bushels  per  acre.  From  this  it  will  be  seen  that  freauentl 
the  application  of  a  mixture  gives  distinctly  larger  yields  than  the  an„ I 
cation  of  one  ingredient  alone  '  ^^ 

that^^ea?  ^m!S  '!"'  fP^'"*/""^  <'*''  ""^  appear  to  has.  so  much  effec 
nit  ■  t\'     i^'"r'  '''  "^potash  increased  the  yield  oiih    ,(.j  bushels  pe 

;n  ;mv'  i""'""  ^'Pl'l'"--'-^**""  "^  320  lbs.  ofSuperphos,,],;.,.  on  v  g;m 
an  additional  increa.«e  of  .2  bu.shels.  ^ 

In  1907  Oats  and  Potatoes  were  experimented  ..„ ;  the  anplicatioi 
of  Muriate  of  pota..h  together  with  lime  on  Plot  No.  2  gave  an  EeTs 
of  8.0  bushels    vv-hde  on  Plot  No.  3,  to  which  400  Ib.s.  o?Thoma"  pho 
phate  was  applied  m  addition  to  the  lime  and  potash,  the  yield  was  onh 
increased  3.6  bushels      This  shows  that  potash'  was  needed    whereas  th 
Phosphoric  acid  in  this  particular  case  fjaye  no  result 

Ihe  potatoes  responded  most  readily  to  a  compound  fertilizer  also 


I 


i 
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!.<;.  Sulphate  of  potash  200  !bs.  and  Thomas  phosphate  400  lbs.,  together 
with  MOp  lbs.  of  hme.  the  iucrease  in  yield  being  io',.8  bushels  per 
acre,  bulphate  of  potash  and  lime  increased  the  yield  77.4  busIuN  ner 
acre.  Lime  a  one  also  increased  the  yield  53.5  bt.shels.  but  in  this  con- 
nection it  must  he  stated  that  the  ad.lition  of  lime  resulted  in  scabby  ,H,ta- 
toes.  Therefore,  if  hme  has  to  be  applied  to  correct  acidify  in  certain 
cases,  It  should  be  applied  to  a  previous  croj). 

In  T908  experiments  were  conducted  with  Oats.  Corn  an.l  Pntnt,>es 
Letter  results  were  obtauied  this  year  than  in  anv  procedi-ur  ,  nv  The 
unfertilized  plot  m  the  case  of  oats  vielded  l«u' 40  bushd^  per  acr!' 
Lime  here  gave  a  very  marked  increase  of  jh  bushels  .n-r  acre  The 
soil  expenmente.1  on  was  of  an  acid  character,  badiv  in  need  of  iinung 
Lime  and   .Mnnate  ot  p,.tash  increased  the  viekl   ^2.',  bushels  ,H-r  ac  e' 


Kxperimentil  plots  on  P.  S.  .McLueiis  fain,,  !>^,tli,  Onlaiio. 


whilst  a  mi.xture  of  lime.  Muriate  of  potash  an.l  Tlmmas  nli,.-„!,atr  -ave 
an  nicreaserl  yield  of  36.5  luisheN  per  acre  .        1  ,-« 

nf  nn/r/  ^^!''"  ^'•", /T'-  ''''^''  "*'  ''"    ""'''■''  •"'  =iP1>li^-."i""  "t   Muriate 
ot  pota>h.  the  yield  bem^r  mcreased  bv   i.:54o  nouii.l.  o."  !.;•.•  c  1    c  ni 

per  acre.     J  nue  ha<I  no  effect  at  all.  .,nd  ti.e  appii.ation  ui  (.u'tash  and 

Superphosphate  ap,,hcd  together  gave  an  increased  vield  of  740  pounds 

mher"''"        "  '"''"'""  ^"'^''''''  ''''''  "''■  '''""^'"^  "'''^'''''  "'"■^'  t'^'^'"  """> 

Potatoes  again  responded  readily  to  an  application  of  Sulphate  of 
potash  by  an  mcreased  yield  of  .5.4  bushels  per  acre,  and  bv  an  increase 
of  /.  bushels  an  acre  to  an  ap,.licati<m  of  Sulphate  of'  i.-itad,  and 
Thomas  phosphate  combined  Lime  in  t.us  case  decreased  the  viekl 
It  udl  be  seen,  therefore,  that,  generally  speaking,  the  potato 'crop 
responds  readdy  to  a  hberal  applicati„n  ,,l  a  compoun.i  fert.L.er  Z 
general  It  may  be  preferaMe  to  use  Superphosphate  instead  of  p.asic 
slag  on  sods  which  are  rich  in  lime. 


Results  of  Bxperihents  on  Muck  Soils  in  1909. 
Conducted  by  R.  S.  Hamer.  District  Representative.  Department  of  Agriculture. 


Perth.  Ontario. 


OaU. 


1.  No  fertilizer. . .     . 

2.  Muriate  of  potash. 
Superphosphate. . . 
Nitrate  of  soda  . . . 

3.  Superphosphate. . . 
Nitrate  of  soda 

4.  Superphosphate. . . 
Muriate  of  potash . 

6.  Muriate  of  potash . 

6.  Superphosphate. . . 

7.  Barnyard  manure. 


^"ll'^Jl'T  ■"'■'""  "'■"■  ""'  <hrp»hp.l  on  account  of  bring  too 
Ixirtly  lo<lcP<l  in  i.i.me  cane,  to  mike  ciptn  Ihmhinv  iHimihIp. 


8.  No  fertilizer 

9.  Muriate  of  potash,       

10.  Muriate  of  potash 

Basic  slag,  '08 

11.  Muriate  of  potash,  'u  ..... 

12.  Muriate  of  potash 

Superphosphate,  '09 .'..'. 

13.  Muriate  of  potash,  referti'ized 

14.  Muriate  of  potash 

Superphosphate,  refertilized 


Rnpe. 


1.  No  fertilizer 

2.  Muriate  of  potash . 
Superphosphate  . . 
Nitrate  of  soda  . . . 

3.  Superphosphate  . . 
Nitrate  of  Soda. . . 

4.  Superphosphate. . . 
Muriate  of  potash . 

5.  Muriate  of  potash. 
a.  Superphosphate  . . 
7.  Barnyard  manure. 


8.  No  fertilizer 

9.  Muriate  of  potash .. , 

Superphosphate.  '08 

10.  Muriate  of  potash 

Superphosphate,  refertilized 

11.  Muriate  of  potash 

Superphosphate,  '09 

12.  Muriate  of  potash  alone,  '09  . 


Fertilizers 
per  acre. 


11m. 


1201 
360^ 
120  t 

120  f 
360\ 
1201 
120 
360 
20  tons 


ll>s. 


Weight  when 
hauled  in. 
per  acre. 


Tons. 
1.1 


120 

120  \ 

3601 

120 

120) 

3601 

120 

1201 

3601 


lbs. 


120) 
.360 
120l 
.360  I 
120  1 
360\ 
120  1 
120 
360 
20  tons, 
lbs. 


1601 
3601 
1601 
360^ 
160) 
360/ 
160 


3.1 


2.6 

2.8 

2.8 
2.2 
2.3 


Bush. 
16.4 
25  0 

28.23 

28.23 

2:.  5 

29. 6« 

.S7.6 


Tons. 
4.4 

11.8 

9.4 

9.6 

5.2 

8.6 

11.2 

2.8 
2.4 

6.0 

9.4 
2  8 


RESULTS  OP  EXPERIMENTS  ON  MUCK  SOILS  IN  1909.— Confinw,/. 


Millet. 


■ 


1 


Fertilizers, 
per  acre. 


Ibtt. 


8. 


13. 
14. 


Manjfel<--. 


1.  No  fertilizer 

2.  Muriate  of  potasi  ........ 

Superpho-sphate 

Nitrate  of  soda 

3.  Superphosphate 

Nitrate  of  soda 

4.  Superpiicsphate. ....... 

Muriate  of  potash 

5.  Muriate  of  potash 

6.  Superphosphate 

7.  Garden  Loam 

8.  No  fertilizer 

y.  Basic  slag.  '0« 

10.  Basic  slaK.  refertilized. ! '. '.'.'.'" 

11.  Ba.sic  slagr,  '09 

12.  Basic  .,ia»f .....'.'. 

Muriate  of  potash, ''0«.'.' .'.'.' .'.'.'.' 

13.  Basic  slatr 

Murkte  of  potasii.  refertilized. 

14.  Basic  slaif 

Muriate  of  potash,  'OM. 


120) 


360) 

120 » 

360) 

1201 

120 

360 


1.  No  fertilizer 

2.  Muriate  of  potash 

«  Superphosphate m/,  i 

»  Nitrate  of  soda 'iSfJ 

'  Superphosphate  . .' 

Nitrate  of  so<l8 

Superphosphate 

Muriate  of  potash 

Muriate  of  potash 

Superphosphate. ^, 

Barnyard  manure 2tt\»L 

No  fertilizer ^  *""'* 

Muriate  of  potash 

Superphosphate,  '08 

10.  Muriate  of  potash 

,,    Superphosphate,  referti'lJ/e' . . .' 

11.  Muriate  of  potash 

Superphosphate,  '09  ( 1 

12.  Muriate  of  potash ,„, , 

Superphosphate. '09  (2) iS; 

Muriate  of  potash  alone,  'o: . .   .  iS{ 

Muriate  of  potash  alone,  '09. . 


120 1 
3601 
120  I 
360) 
120  < 
360t 
120  I 


120 
120 


ll)S 


120  i 
360 
120  I 
3601 
1201 
3601 
12.1  < 
120 


.360 

.360 

36() 

860) 

120  ( 

360) 

12U  I 

360) 

120) 


Tons  per 
acre. 


Tons. 
2.8 

7.6 

4.0 

6.08 

3.24 
4.04 
6.12 
3.0 

3.2 
5.8 
5.24 

3.6 

3.4 
2.8 


Tons 
4  0 

16.4 

12.1 

15.6 

15  3 
13.0 
17.0 
2  9 
3.3 
4.8 
7.5 

4.7 

8.8 

10.1 
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Co-operative  experiments  were  conducted  in  1909  with  oats,  rape, 
millet,  and  mangels,  the  results  of  which  have  been  presented  in  tabular 
form.  It  will  be  noticed  that  the  plan  of  the  exper..ne.ns  in  lyoy  was 
as  follows:  With  Oats,  Rape,  Millet,  and  Mangels.  *  series  of  plots 
numbered  from  i  to  7;  further,  a  second  cxperiji.ec  with  plots  num- 
bered from  8  to  14  with  Oats.  8  to  12  with  Rape,  8  to  14  with  Millet, 
and  8  to  14  with  Mangels.  The  pur|xise  of  this  second  series  o*  .ri- 
ments  was  to  compare  in  the  case  of  oats    the  results  ob*  1  an 

unfertilized  joil  with  soil  fertilized  with  potash  in  1908,  in  and  in 


i 


Fig.  6.— Oats  on  Plot  No.^l.  unfertilized. 

both  1903  and  1909;  and  with  soil  fertilized  with  a  mixture  of  Muriate 
of  potash  and  Superphosphate  in  1908,  in  i<^.  and  in  both  1908  and 
1909— all  worked  out  in  duplicate.  In  the  case  of  Rape  and  Millet,  the 
results  obtained  on  an  unfertilized  soil  are  compared  with  those  on  a 
soil  fertilized  with  Muriate  of  potash  and  Superphosphate  in  1908.  in 
1909,  and  in  both  1908  and  1909.  In  the  case  of  Mangels,  a  comparison 
of  unfertilized  soil  with  soil  fertilized  with  Basic  slag  in  1908.  in  1909, 
and  in  both  1908  and  1909;  and  with  soil  fertilized  with  Muriate  of 
potash  and  Basic  slag  mixed,  in  1908,  in  1900.  and  in  both  1908  and 
1909. 

Let  us  consider  the  experiment  with  Oats  first.     The  results  o';- 


tamed  on  the  first  series  of  plots.  No.  1-7,  arc  omitted,  because  the 
gram  was  not  threshed  on  account  of  being  t(X)  badiv  IcKlged  in  some 
cases  to  make  clean  threshing  possible  with  a  tlail.  'but  the  cut  here 
given  illustrates  clearly  and  in  a  most  emphatic  manner  the  beneficial 
results  of  fertilizers  on  the  oat  plots.  On  the  succeeding  plots  \os  8 
to  14,  some  excellent  results  were  obtained.  Early  DaulKnev  Oats  were 
sown  at  the  rate  of  2  bushels  per  acre.  The  uiifcrtili.-ul  plot  No  8 
showed  a  weak,  short  straw,  about  65  per  cent,  of  the  grain  Io<lging 
Hat.    The  gram  was  light  and  |)oorly  filled. 


FIO.  7.— Oats  on  Plot  No.  4.  fertilized  with  Potash  and  Phosphoric  acid. 


Plot  No  9,  fertilized  with  .Muriate  of  potash  alone  in  1908.  gave  a 
thniner  stand  and  shorter  straw  than  the  next  plot,  \o.  10  The  heads 
were  not  as  well  filled,  the  yield,  however,  being  25  bushels  per  acre, 
an  increase  of  8.6  bushels  over  the  unfertilized. 

Plot  No.  10,  fertilized  with  both  Muriate  of  potash  and  Basic  slae 

{"^^^  V?'\^  ?°°'''  *''"'  •'^''^y  '*^"^'  ^^'th  not  much  tendency  to 
lodge.  The  heads  w-cre  well  filled  and  matured,  and  the  grain  hard. 
The  yield  was  28,23  bushels  per  acre,  thus  showing  an  increase  of  1.2^ 
bushels  over  the  application  of  potash  alone. 

Plot  No.  II.  fertilized  with  Muriate  of  potash  alone,  in  loog  gave 
a  better  crop  than  the  one  fertilized  with  potash  in   1908,  but  not  as 


giKHl  as  till-  plot  refertilixeU  with  potash  (No.  13).  Plot  No  la  fer- 
tilued  with  a  mixture  of  MurUte  of  po  ash  and  Su^rpho  phate  in 
JS'than^tlf  ""«^  a  slightly  lesser  yield  than  the  last  pyo^^avratStir 

fi!led"^li,P"pl;Va.^:         ""  '""''  ""'""''  '"'  '""•  ""• 
Plot  rfo.  13.  refertilized    with    Muriate   of   pota«h.    gave  a  heavy 


.  Fig.  8.— Specimeus  of  Rape  grown  on  unfertilized  and  fertilized  muck  soil. 

^yfr^'^^""^^^]^  rV"^'-  ^"^  *  '""^'^  stronger  stand  than  the  potash 
in  1908.     isome  lodged  grain. 

Plot  No.  14,  refertilized  with  a  mixture  of  Muriate  of  potash  and 
Superphosphate,  yielded  splendid  results,  giving  37.6  bushels  per  acre 

ZlZT'u^  f'-'  ^T^'^'  ^'  ^"'-    '^^''^  ^^'  ^  fi"e  strong  stand," 
fined  of  In     ^''^^""'''  "°*   '"""'''    '°^i^^^-     The    heads   were  the  best 

Some  interesting  results  were  experienced  with  Millet  and  Rape. 
The  soil  was  a  muck,  averaging  from  18  to  24  inches  in  depth,  the  £t 
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6  inches  being  chiefly  decayed  vigctalilv  inatter.  The  .subsoil  was  while 
sand. 

Owing  to  the  fact  that  even  under  the  best  conditions  it  it  ordin- 
arily impossible  to  get  on  this  particular  area  much  before  June,  it  was 
considered  advisable  to  experiment  entirely  with  forage  crops  whose 
habit  of  growth  adapted  them  to  late  seedinjj.  Accordingly,  rape  and 
millet  were  used. 

Both  the  Rape  and  Millet  on  the  unfertilized  plots  gave  ix)or  re- 
sult. The  growth  was  thin  and  short.  The  l)cst  results  were  obtained 
in  both  Rape  and  Millet  on  Plot  a,  wi  "^  the  addition  of  a  complete  fer- 
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FlO.  0.— Showing  Manifels  Krown  on  unfertilized  swamp  land. 

tilizer.     Tlie  growth  was  strong  and  uniform  and  the  colour  good,  and 
the  yield  was  more  than  doubled. 

J- J   '^h^  Superphosphate  and  Nitrate  of  soda  combined   (Plot  -i),  also 
did  well  m  both  cases,  particularly  the  rape. 

Muriate  of  potash  alone  with  both  Rape  and  Millet  gave  results 
ower  than  those  obtained  by  the  mixture.  This  would  seem  to  indicate 
the  lack  of  Phosphoric  acid  in  these  soils,  a  point  which  has  been  fre- 
quently referred  to.  Both  Rape  and  Millet  were  a  thin,  short  crop  all 
summer,  but  distinctly  better  than  the  unfertilized  plot.  The  result  is 
borne  out  in  Plots  12,  13,  14. 

It  will  be  noticed    that    Superphosphate    alone    gave  better  re— it's 
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han  puutli  alone    i>art,c«larly  in  the  caw  of  raiie.  but  pcrer  mult. 

than  a  mixture  of  both  Mu,H;n,ho»phate  ami  I'otalh  ^  "' 

Attention  r^ut  be  drawn  to    the    goo<l    resulta  obtainixl  from  ,.. 

application  of       myard  manure  (Plot^T  in  Mh  «2i    th*.  «..u 

bcm,  a^littl.        er  than    tho«   oLiiJ^ Vrl'The  cr^lVt^'fe^S; 

»r.  Jl""  '    ■'".!  '."^  rcfcrtilijing  with  both  Potaih  and  Superphosnhate 
are  no,  so  marked  m  the  ca«  of  rape  and  millet  a»  they  werrK  «« 

I.a«Iy.  the  re.tilt.  with  Mangels  in  i.^j.    The  soil  experimente<l 


FlO.lO.-Showiiw  ManKels  Krown  on  fertilized  mutk  soil.    (Complete  mineral 

fertilizer.) 

on  was  a  g.K.(I  quality  of  nuick -clcarcvl  from  a  har.lwood  swamp.    The 

down  fn  ^^^^'"  ""^.'Y,"°P  ^"'■.  *'?^'-«'  >-^ars,  and  the  muck  was  worke.l 
down  to  within  eight  or  ten  inches  to  the  clay  subsoil.     Owing  to  lack 

t°h.TI  '\  """f^^'  't;^  o'-'""a"Iy  not  sowed  imtil  late  in  May  or 
the  first  week  m  June.  Of  late  years  roots  have  been  grown  but  the 
muck  has  not  been  manured  for  several  years.    Fair  crops^have  re  sited 

I  wilfr  ^y'\  ""l-^'^"-"  '''•-^'  ^"""^  '""  '^'^y  P«^t  of  the  seaso,,: 
,f  ♦J  1  7^  "f  "'^  '"  i^J'  experiment  that  high  yields  were  obtaine.i 
at   he  ^nd  of  each  area     These  high  yields  possiblv  cannot  be  attributed 

SeS'oi  aJr'ir  t  '^'  r'^'^r  •'•'T-    ^'  ^'^  '^^  ••"♦'^^^  ^hat  the  highes 
.Meld  of  all  IS  obtained  on  the  end  pic  ,  No.  7.  to  which  nothing  was 


f- 


•ddecl  biit  garden  loam.  Whether  the  iilotiRhinR  in  the  iii>rinir  had  a..v 
mrtuence  at  thi«  end  we  are  nut  ,.rc,.an.|  to  Kav.  bi  the  "ac^  hat  tiL 
clay  come*  nearer  to  the  surface  wo«|,|  unduuUedly  mX  ^If  d  ffrr 

.TcfCidlrt^hutn,!:;;:'  ^"-"'^"-"^  ^-•--^ »'-  »•-'?£' 

It  will  be  noticed  that  the  unfertilized  plots  in  both  u-rie.  (\o,    i 


FIO.  n.-Showi„«  etrect  of  P„t««h  and  Fho^pho.ic  .cid  on  Turnips  Krown  „..  uiuok 
withstand  ne  the  fact  that  tl,»«  i,.  C      ?  '"  *"^^^  ^"''s.  ""t- 
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able  to  the  plant,  which,  therefore,  readily  responds  to  an  application  of 
nitrogen  in  a  readily  soluble  form,  as  in  Sodium  Nitrate. 


Improvement  and  Reclamation. 

Before  discussing  the  improvement  of  these  soils,  it  is  as  veil  to 
classify  them  briefly.  In  general,  they  may  be  placed  in  one  of  four 
classes. 

1.  Soils  in  which  the  muck  deposit  is  very  deep,  often  extending 
several  feet. 

2.  Soils  in  which  the  muck  varies  from  a  few  inches  to  about  one 
foot,  and  with  an  underlying  clay  subsoil. 

3.  Soils  in  which  the  subsoil  is  of  sand,  or  quicksan'l 

4.  Soils  which  are  underlaid  by  a  deposit  of  marl. 

The  question  as  to  whether  these  soils  should  be  tile  drained  or 
not,  as  to  whether  they  should  be  devoted  to  the  growing  of  cultivated 
crops,  or  whether  it  is  more  desirable  to  permanently  pasture  them,  will 
depend  to  a  great  extent  in  which  of  the  above  classes  the  soil  falls. 

Temporary  Improvement. 

In  cases  where  the  heavy  expense  of  complete  drainage  is  not  con- 
sidered desirable,  the  question  is  often  asked  can  we  cause  the  temporary 
improvement  of  these  soils  by  any  means— by  methods  that  are  easily 
applied  and  that  will  prove  profitable  from  a  commercial  standpoint.  It 
has  been  found  that  an  application  of  straw  has  much  increased  the  vield, 
and  if,  at  the  same  time.  Kainite  or  a  Potash  salt  be  applied  to  siipplv 
available  potash,  much  may  be  done  towards  temporary  improvement.  ' 

Permanent  Improvement. 

In  order  that  a  permanent  improvement  may  be  successfully  brought 
about,  the  physical  reasons  why  swamp  soils  are  unproductive  must 
first  be  clearly  understood.  It  is  caused  principally  by  bad  water  con- 
ditions, the  permanent  water  level  being  too  near  the  surface.  Before 
any  special  method  of  drainage  is  decided  upon,  it  will  alwavs  be  both 
desirable  and  profitable  to  make  a  preliminary  drainage  survey  of  the 
land  in  question,  in  order  to  determine  its  present  water  level  and  the 
depth  below  the  surface  of  the  real  water  bearing  layer.  With  these 
facts  in  mind,  the  most  economical  method  of  reducing  the  water  level 
can  be  determined.  A  system  of  drainage  which  ta<is  tV  ■  water  bearing 
subsoil  underlying  the  humus  soil,  and  lowers  tlie  water  level  to  at 
least  40  inches,  by  removing  the  cause  of  unprod-ictiveness.  insures  per- 
manent improvement  in  many  cases.  In  all  ordinary  cases  the  removal 
can  be't  be  accomplished  by  either  tile  or  open  flrains.  and  attention  tn 


mmmm 

be'^aised.  while  wUh  a  ^'r^anTn't  W    oV:?lVe7fi''?'V°^"  ^^" 
have  been  growr  .,/  th.-^  soils  ^  first-class  crops 

pore/'lJS;;::,;^^^'^^;;;:    ;-;:;  -il'  -t  readilv  enter  a  tile,  as  the 
of  water  in  ti  .  &her  ar'  ia,  -n?  LnH,  /  "lamtamed  by  some  source 

the  land  as  a  manure     Be  oTedrL'nL^^:"-'^"*  'V-^^^'f  '''  «P"''^^  *" 

weldfd^;oTpiet;^o;r^^  -•^'^  a  two  inch  au,er 

hold  the  crosshandie.     The  aSerTnd  tJiI  n'        ''T''"''  ''"  ^''^  ^''P  *" 
be  about  seven  feet  lon^  if  nSed  '^  '^  "'"''  ""^"^  conveniently 

feet  l''<^S:li:r.o^^^^^^^  -:-  severa, 

by  laving  short  Hnes  of  t£   vh.rl    ''  ^f  •   *^'  ^^'^"'^  ^^'^  Productive, 
instead  of  putHngTn  lon^  line,  nf. •?•!'"  ^^"^  '''^^^'  ^^^""^  subso.-' 
mevitably  become  cWeed  anS  dn  nn    '"^'''/'T  ""'^'^-  ^^here  thev  wil- 

tile  laid  about  ayfSdeen  in  r.w^°"''-u  •*  ^""'^  '^?"  "^^^  f°""''  tf'^t 
reasons  stated.  '^    "  "^  "''"'^  '^  'J"'**^  ineffective,  for  the 

nroH^m  f'^om  the'abo;!;'  iT  nre«e;te?  ^  Tn  Th'"  '""  T  ^''-  ^  ''"'^--^ 
from  the  land  about  them  fln« sTnfn  J  V'  "T  *''^  ''''^^^^  ''-^^^^ 
water  simnlv  needs  to  beVnto,Thln!,-'°^  "^f ^-  '^^'^^  '""■f^co 
the  tile  through  the  centre  of  ZL  f  "^'.""J  *''^  'a>'^'"  ^'"^nlv  runs 
the  water  level  bebw  ^h  leve  o  thTslne'"'^^-  '-"""^  ^^''^  ^"  ''^"'^ 
the  surface  in  these  low  places  aUho.^t,  I  '^'"u  "  ^"^'•^"v  too  near 
tbe  higher  portion  of  th^'S  ^'^h^T^eTw^:  ^^.l;^  ^T tltT,,;" 
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face  water  from  the  surrounding  land  is  to  divide  the  tile  line  at  the 
edge  of  the  spot  and  send  a  line  around  on  each  side,  uniting  the  lines 
again  when  beyond  the  spot.  This  permits  the  tile  to  pick  up  the  drain- 
age water  from  the  surrounding  land  before  it  gets  to  the  low  places. 
A  number  of  farmers  who  have  tried  this  simple  and  inexpensive  method 
have  reported  it  very  effective  in  changing  barren,  unproductive  spots 
into  the  most  productive  portions  of  the  field."  The  above  method  has 
been  taken  from  Mr.  Huston's  Bulletin  on  "  Unproductive  Black  Soils." 
i  he  drainage  is  best  accomplished  at  first  by  means  of  open  ditche*; 
at  frequent  intervals.  Muck  soils  settle  greatlv  when  drained,  :,nd  if 
tiles  are  laid  in  the  soft  muck  they  will  rise  towards  the  surface,  and 
thus  become  ineffective.  Drainage  is  most  effective  when  carried  out 
g;radually,  and  the  soil  should  not  be  allowed  to  dry  out  too  quicklv 
since  Its  mechanical  condition  may  thus  be  injuriously  affected,  its' 
absorptive  power  for  water  in  many  cases  almost  completely  destroyed, 
and  the  decomposition  of  the  organic  matter  greatly  retarded  After 
the  soil  has  become  firm,  tiles  may  be  laid,  especially  if  collars  are  used 

As  to  whether  it  is  advisable  to  tile  drain  will  depend  on  the 
nature  of  the  subsoil.  If  it  be  a  stiff  hard  pan,  extremely  difficult  to 
work  and  break  up,  little  will  be  gained  by  tile  drainage,  for  the  simple 
reason  that  all  the  surface  water  the  muck  holds  will  drain  off  and  no 
inore  water  will  be  able  to  rise  from  below  through  the  hard  pan,  and 
thus  the  soil  dries  out  and  crops  die  off.  (In  the  other  hand,  if  the  soil 
belongs  to  class  one  and  be  very  deep,  it  is  advisable  to  burn  off  some 
of  the  surface  soil,  being  careful  not  to  let  the  fire  run  too  deep,  and 
then  put  in  a  system  of  drains  if  the  subsoil  be  one  of  clay  or  marl 

A  sandy  subsoil,  provided  it  is  not  quicksand,  may  be  profitably 
drained.  After  drainage  subsoiling  should  be  resorted  to,  when  the 
underlying  stratum  is  of  clay,  and  thus  in  all  probability  rich  in  potash 
and  most  likely  in  PhospiiMric  acid.  The  nitrogen  is  nearly  all  in  the 
top  soil,  and  potash  largely  in  the  subsoil.  The  chief  problem  with 
these  particular  soils  is  to  bring  these  two  plant  foods  together  in  the 
top  soil  sufficient  for  the  needs  of  the  growing  crop,  especially  durine 
Its  earlier  growth  before  its  roots  reach  the  lower  stratum.  This  mav 
be  accomplished  by  deeper  ploughing,  to  a  depth  of  i8  inches  or  so 
V\  hen  the  top  soil  is  too  deep  for  this,  or  the  subsoil  is  sandy,  this 
method  of  treatment  cannot  be  followed.  Many  correspondents  have 
remarked  that  the  more  they  cultivate  their  swamp  soils  the  better  is  the 
crop  produced.  Along  with  this,  the  statement  has  usually  been  made 
that  the  subsoil  has  been  clay,  and  they  have  attributed,  and  quite  cor- 
rectly, the  beneficial  result  to  be  due  to  the  intermixture  of  clav  and 
muck.  Besides  enriching  the  soil  chemically,  the  physical  texture  is 
much  improved  also.  Burning  has  already  been  briefly  referred  to 
Where  there  is  a  great  depth  of  top  soil  this  method  mkv  be  followed' 
and  the  remaining  soil  improved,  because  the  ash  produced  brings  up 
the  balance  between  the  various  essential  constituents  for  plant  growth  • 
but  the  danger  is  that  the  fire    will  run  too  deep  and    destroy   all    thj 
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prgaaic  matter  and  leave  the  soil  poor  in  nitrogen.  At  best  the  method 
IS  wasteful  and  should  not  be  followed  except  in  extreme  cases  and  at 
times  when  the  fire  can  be  controlled. 

.u  }h  *?^''  <=°™PJete  drainage,  these  soils  fail  to  produce  satisfactorily, 
the  defect  may  arise  from  one  of  three  causes.  The  soil  may  have 
dried  out  too  completely,  which  has  already  been  spoken  of  and  the 
remark  made,  that  such  soils  had  better  not  be  underdrained  at  all.  but 
used  as  permanent  pastures.  Or,  the  soil  may  contain  excessive 
amounts  of  some  substance,  such  as  proto-oxide  of  iron,  which  is  known 
to  be  poisonous  to  plants,  or  else  the  soil  is  deficient  in  some  available 
form  of  plant  food.  It  sometimes  happens,  though  rarely,  that"  unpro- 
ductiveness IS  due  to  poisoning  from  the  proto-oxide  of  iron  occurrine 
m  excessive  amounts.  Its  presence  can  be  easily  detected  by  the 
unusually  dark  colour  of  the  soil,  which  also  assumes  a  reddish  tinge 
when  fresh  portions  of  it  are  exposed  to  the  air.  Such  exposure 
v!^.^  •  f  T^u^'^u'^^  (proto-oxide)  to  take  up  oxygen  and  to  bSTcon- 
verted  mto  the  higher  "  sesquioxide  "  form  which  is  entirely  harmless 
to  vegetation.  Where  this  difficulty  arises  with  a  soil,  the  remedy™  to 
thoroughly  break  it  up  and  work  the  soil  from  time  to  time  so  as  to 
expose  fresh  portions  to  the  air.  Often,  frequent  deep  ploughing  and 
harrowing  during  a  single  season  will  remedv  the  matter     When  this 

at?ri&H  tT  ?"t*^^  ^^"^  If.  '".^°°^  ^"'^'''*«  ^^"""-^  <^an  usually  be 
a   nbuted  to  a  lack  of  available  plant  food.     This  will  need  to  be  sup- 

fr^^y  application  of  the  proper  fertilizers;  then  by  giving  attention 
to  these  the  principal  points  that  confront  the  farmer,  it  ought  to  be  an 

n'roLT'I  ^'.^^i  ^°  ''•""^   most  varieties    of    swlmp    spoils    into    a 
profitable  state  of  cultivation. 

In  certain  cases  where  it  has  been   conclusivelv   sho.  ^   that   little 

else  but  golden  rod  will  thrive  on  these  soils,  or  rather  grow  at  all  there 

IS  but  one  course  to  follow,  namely,  reforestation,  with  tamarac, 'cedar. 

rlnnffL'"      r^i?'  were  formerly  present  and  as  are  adapted  to  swamp 

^Tvt  i^*:  ^^■'.ry  i"?f  "''''  *^^*  ^'^  ^'  present  unprofitable 
may  be  made  to  yield  profitable  returns. 

Use  of  Muck  as  a  Fertilizer. 

.r^filw"'"  where  it  will  not  pay  to  drain  and  cultivate  muck  areas,  a 

,W..    ..!''l'"^''  ^  '"^'^^°^  K^'  ^  ^"*'"^e'-  ^PP"e^  f'  ''andy  soils  to 
ncrease  the  humus  material  m  them.     It  is  best  to  draw  the  muck  dur- 
ing the  summer.     Pile  it  in  heaps  and    allow  it    to   drain.     If  acid    in 
nature,  it  is  as  well  to  mix  it  with  some  quick  lime  and  allow  the  whole 

nr  K.«  ■  "M?^  v  -'""5  '*  ^""^  ''''^^^'  h^  ^PP^'^d  to  the  land  immediately, 
or.  better  still,  it  can  be  used  as  an  absorbent  in  stables,  for  which  pur- 
more 'hit 'T'''-  ''""^^'''  T"y  T'l^'.  ''^^'"^  ^he  power  of  absorbing 
more  than  their  own  weight   of   liquid.     When  muck    is    mixed    w.. 

IT^  rt  u^  undergoes  fermentation,  which  increases  its  fertilizing 
black*  ""  ^         ^"^  '^"'''''"  '"   ^^^'^  ^'*'°"  *han  the 
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Causes  of  Unproductiveness. 
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(P.o\")^totS"oTL?^h^r°'"'''  ^^°^  ^."^  °^  ^^^•'^'^'^  Phosphoric  acid 
commercial  fcrtL^Js         '''"'"''^   ""'^  *°  ^^    ^PP"^'*  '"  the  form  of 

present  In  fhf  I!"  °-  "'*"^i""ff  g^rms  which  act  on  the  inert  nitrogen 
feXas"sim1atTbTpSnTT\"'    "TV-    ''  IT   "'*-*-,  a  Tm" 

being  t,S  near  tS'i  °        ?".r'"^u  '^  •^''^  Permanent  water  tabic 
action  J. LT"^  °    '■''  '"  '^  """''  i'^-^"-  ™hich  results  in  imnerfect 

-^;Si-i^^-  S-.:-"nrs,f  si; ft 

oxidS  It""!,™  T,!.°'  'T'T"  l;'""'  P"'""'  '"  'I-'  »il.  as  Ae  lower 

°h"|Lrin'o3S„  a"Xrov:s"l„:rr-  ■"  *=  -"'»■  •<> 
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9.  The  lodging  of  grain  and  a  light  and  poorly  filled  ear,  due  to  the 
excess  of  nitrogen  over  mineral  constituents.  An  application  of  potash 
and  phosphoric  acid  is  beneficial. 
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results  were  obtained.  To  all  others  throughout  the  Province,  who  have 
co-operated  with  us  in  fertilizer  work,  we  extend  our  thanks  and  appre- 
ciation of  the  same. 
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